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Our Ferns and Fungi. 8 


MAIDENHAIR IN А FERN MISCELLANY 


Т": majority of the ferns more ог less commonly encountered in Britain are described 

in earlier chapters in this series, but there still remain sufficient to form the subject 

of a final study. Below, then, we come to appreciate the details of the maidenhair, so 

popular because of its decorative value, the hard fern and the royal, the parsley fern, 
the filmy ferns and the rare woodsias ` 


L1HOUGH it is, in all probability, the most popular 
А of all the ferns found in Britain, and certainly 
the most familiar to the majority of people in its 
cultivated state as an indoor decoration, the true maiden- 
hair fern is one of the rarest species to be found growing 
wild in our homeland. It is, too, much scarcer than 
it seems, because there are several other ferns bearing a 
fairly close resemblance that are by no means uncommon. 
Such аге «ће black maidenhair spleenwort and the 
common maidenhair spleenwort (Asplenium trichomanes), 
both described in Chapter 5 (page 694). But the true 
maidenhair, though found in all parts of the country, is 
more highly localized than these ferns, and, moreover, 
grows in such inaccessible places that probably few have 
seen it in situ. Devon and Cornwall are its favourite 
haunts, but Somerset and Shropshire yield many speci- 
mens, while it is found rarely in Wales, and in Scotland 
only in Kincardineshire, more commonly in Ireland, and 
also in the islands of Man, Jersey and Guernsey. 

Very steep cliffs by the sea support the largest numbers 
of the maidenhair fern, and it would seem that salty air 
is necessary to it, for it rarely flourishes far inland. 
High up beside a trickle of water, on the limestone cliffs, 
its beautiful fronds tempt the fern-gatherer to scale a 
dangerous cliff-face or descend to a precarious foothold 
on a ledge, and in their extreme delicacy they look out 
of place amid the harsh rockiness they favour. 


HE name “ maidenhair” is reflected in this fern's 
botanical name— Adiantum capillus-Veneris. Adian- 

tum, from the Greek for “ not wetted,” refers to the plant's 
peculiar power of resisting water, any liquid poured on 
to the fronds dropping off “ like water on a duck's back." 
Capillus-Veneris (Latin, “hair of Venus") is ап apt 
description for the extremely fine, hair-like stalks that 
support the delicate fronds and pinnae. The theory that 
maidens in former times compounded from this fern a 
liquid which imparted beauty to the hair is probably a 
less accurate explanation of the name. The fronds, 
roughly triangular and sometimes as long as two feet, 
though more commonly only a few inches in length, grow 
from a creeping rhizome, which is black and scaly. The 
stems are also black, and are shiny, a fact that increases 
their resemblance to human hair, and from them grow 
out the delicate pinnae. The latter consist themselves 
of miniature fronds, each bearing sets of bluish-green, 
lobe-shaped leaflets, fine in texture, and borne on still 
finer, black stems. The pinnae and the lobes grow out 
alternately up the stalks. These little lobes, looking 
like fairies’ fans, themselves form their own indusia, their 
outer edges curling back to cover the sori on the under- 
sides. These curling edges lose their colour, becoming 
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whitish at first, and later, when the spores are mature, 
dark brown. The curling lobe-margins are the typical 
characteristic of the genus Adiantum, but the true 
maidenhair is the only British representative of this genus. 

Although it has such a delicate appearance, the true 
maidenhair is an evergreen fern, its fronds withstanding 
the coldest winter, and, as has been said, it prefers exposed 
places where one would expect to find hardier-looking 
species. The second maidenhair fern, called the annual 
maidenhair (Gymnogramma leptophylla), also belies its 
appearance. Though much stouter than the true 
maidenhair, it is a plant of extremely delicate constitution, 
favouring secluded, warm and wet corners under hedge- 
rows, and demanding a south or south-westerly aspect 


FERNY WATERSIDE 


Shade and moisture are the two conditions best beloved by ferns, 
and where these are found together in such a situation as this, 
at Matley Bog, in the New Forest, they grow in unwonted profusion 
and to abnormal heights. Note that none grow with the roots 
actually in the water, for ferns are only temperate drinkers 


ЕМ AS 
ROYAL AND HARD 
Most British terns possess no easily recognizable differences, but 
the royal fern (left) and the hard fern (right) can be simply 
differentiated from their relatives. The height of the former, 
together with its strangely different sterile and fertile fronds, and 
the tooth-like pinnae of the latter are notable features 
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for its home. Its love of warmth and moisture has 
restricted its habitat, and it is found, in any quantities, 
only in Jersey, as far as the British Isles are concerned, 
though it flourishes on the Continent, particularly near 
the Mediterranean. The fern’s generic name is derived 
from Greek gymnos, naked, and gramme, line, referring 
to the fact that its sori, which are not covered by any 
indusia, are arranged in lines; its specific name, from 
Greek leptos, slender, and phyllon, leaf, is descriptive 
of its delicate, maidenhair-like foliage. This plant is 
unique among British ferns in two respects: it is the 
only species of its genus in Britain, and it is the only 
British “ annual ” fern, i.e. that lasts only one year. 


HE bi-pinnate fronds, egg-shaped, with egg-shaped 
pinnae and fan-like pinnules, are of three or more kinds 
in each plant: the first set, appearing in January, grow 
to the length of one inch or so only; the next replace 
them, reaching a height of several inches; and, finally, 
the tallest fronds appear, near the end of April, with a 
height of some nine inches, The plant dies at the end of 
July, its spores beginning to germinate in early autumn. 
The stalk varies in colour from nearly black at the base 
to a bright green higher up, and the fronds are a silvery- 
green or golden-green colour. This fern is a favourite 
for cultivation by spores, as described in the Practical 
Note in page 488, the spores being particularly speedy in 
growth and thus most interesting to watch. 

These two maidenhairs—the true and the annual—are 
the only maidenhair ferns found in the British Isles. If 
any are discovered which seem to differ somewhat from 
our description, they may be almost certainly put down 


as varieties ot the true 
maidenhair. There are 
several of these, of which 
two, at least, are worth 
a mention. The first, 
called Adiantum capillus- 
Veneris cornubtense, from 
its habitat, Cornwall, is 
a plumose (feathery) 
edition of the typical 
fern, the edges of the 
pinnae being so divided 
up as almost to form a 
little fringe; this is a 
very beautiful and 
popular plant. A. c.-V 
daphnites, the glistening 
maidenhair, has very 
large pinnae, and to the 
uninitiated would seem to 
bear very little resem- 
blance to the typical 
maidenhair or, indeed, 
to a fern at all. The 
foliage is irregular,and the 
crested and frilled leaves 
are often too heavy for the fine stalks, bending them 
over to the ground. These leaves are large and solid, 
not divided into little fan-shaped lobes like the true 
maidenhair, but, in spite of their size and solidity, they 
have the same appearance of delicacy and lightness 
An odd-looking fern; easily recognizable and having 


- none.of the maidenhair's delicacy, is the hard fern 


(Blechnum spicant). This is a frequent companion of the 
lady fern, loving much moisture in the atmosphere as well 
as in the ground, and grows prolifically in suitable 
situations. The long fronds, which look like the 
“skeletons " of hart's-tongue fronds, are of two kinds— 
barren and fertile, the former being always green and 
reaching an average height of over a foot, and the latter 
being entirely brown when the spores are mature, and 
having a length of about two feet. Both kinds spring 
from the same rootstock, the barren frond, which is 
evergreen, being borne on a purplish or reddish stalk, 
and having rows of opposite, blunt and clumsy-looking 
leaflets which are not quite sufficiently separated to form 
true pinnae. It thus looks very like a comb, with 
widely separated teeth on both sides. The general 
shape of this frond is lanceolate, its basal leaflets being 
very small and badly formed. The fertile frond, which 
is deciduous, has also the lance shape, but its leaflets 
are alternate and the teeth of the comb are farther apart. 


Wi regard to the fertile frond, this becomes covered 

with the brown indusia clothing the spores, and 
when these covers have split open, the seed on the leaflets 
gives them a velvety look. The indusia open like a 
hinged lid, this being the typical characteristic of the 
genus, of which the spicant species is the only British 
representative. The seventy varieties of Blechnum 
spicant are to be found everywhere in the British Isles, 
from Guernsey and Jersey to the Orkneys and Shetlands. 
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Our next subject, Osmunda regalis, the royal fern, is 
also a lover of excessive moisture, and is found most 
frequently in marshy and boggy places, particularly in 
Ireland. Marshy islands have been known to become 
covered with this fern, a fact which gave rise to a legend 
explaining its generic name, Osmunda. This is said to 
derive from Osmund, a Saxon ferryman by the Tyne, 
who concealed his wife and child during a Danish in- 
vasion among the ferns on such an island, his name being 
given to the fern by his daughter. The word osmund, 
however, may be derived from a Saxon word for 
" strength," a characteristic of this regal-looking fern. 


[LARGEST of the British ferns, Osmunda regalis reaches a 
height sometimes of as much as twelve feet, so that 

it looks more like a tree than a fern, especially as its 
rootstock may grow as much as two feet above the soil. 
The stem—one might almost say, trunk—is thick and 
strong, and dun-coloured, and bears bi-pinnate, lanceolate 
fronds—either barren or fertile, as in the hard fern. 
The fertile frond differs from the barren only in that its 
few, highest pinnules are contracted into what appear 
to be spikes, and are covered with spore-cases, which, 
when ripe, give them the appearance of flower-spikes. 
This is the characteristic of the genus Osmunda; the family 
—Osmundaceae—is distinguished by the fact that the 
rolled-up fronds form an ascending spiral, the topmost 
pinnules being in the middle: This fern—or one of its 
four varieties—exists everywhere in suitable conditions 
in the British Isles below about 300 feet above sea level. 
The remainder of the common ferns of Britain do not 
include any striking or numerous species, and only three 
further kinds need be mentioned. The first, the parsley 
fern, Allosorus crispus, which, from a distance, looks like 
parsley, is a mountain species, most abundant locally 
in Wales and Scotland. Crispus refers to its frilled, 
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DELICATE MAIDENHAIR , 

The true maidenhair is such a well-known and popular fern that 

it comes as a surprise to learn that it flourishes in a very restricted 

habitat and in exceptionally inaccessible situations. Few, 

probably, have seen these delicate fronds and slender black stems 
growing wild on the gaunt cliffs which the plant loves. 
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FRILLY FRONDS a 

Parsley fern, which takes its name from its fairly close resemblance 
to the foliage of the herb of that name, has pretty, frilled and 
folded fronds, the edges of which are bent back over the spore- 


clusters. This is a mountain dweller, commonest on the Scottish 
and Welsh heights—where, however, it is only local. 


parsley-like edges, and allosorus (Gr. allos, various ; 
soros, heap) to the sori, which are in clusters until 
maturity, when they run together. They are protected, 
not by a proper indusium, but by the edges of the leaflets, 
which are bent back over them. 

Smallest and most delicate of all British species, the 
so-called filmy ferns number three: the Tunbridge filmy 
fern (Hymenophyllum tunbridgense), a very dark green 
plant that spreads like a mat over damp ground, and has 
something of the appearance of miniature seaweed ; the 
one-sided filmy fern (Н. unilaterale), a close relative of 
the Tunbridge species, the spores of which are found in 
a little cup, or involucre, near the base of each pinna ; 
and the Killarney fern (Trichomanes radicans), a larger, 
more lightly coloured species, also called the bristle fern, 
from the sporangia being attached to long bristles that 
stand up from the cups in the edges of each pinna. 


INALLY, the woodsias (Woodsia ilvensis and Woodsia 
hyperborea), a pair of small and rare ferns, fond of 
mountainous districts, represent an intermediate stage 
between the mosses and the ferns. Known as the 
oblong woodsia and the alpine woodsia respectively, they 
are named after a well-known botanist, Joseph Woods 
(1776-1864) ; they are covered with bristles and whitish 
hairs, the stems being so clothed as well as both sides 
of the fronds. Jlvensis, which takes its name from 
Elba (Latin, Ilva), where it was first found, occurs in 
England only in the Lake District, but is more plentiful 
in Scotland and North Wales; hyperborea (Gr. hyper- 
boreos, extreme north) is still rarer, not being found at 
all in England or Ireland, and only in Snowdonia in 
Wales, and in Forfarshire and Perthshire іп Scotland. 
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34 


INDIGENOUS & IMMIGRANT MAPLES OF BRITAIN 


Me" impressive of the maple genus is the sycamore, the subject of a separate chapter in 


this series of silvan studies. 


The common, field or hedge maple and the Norway maple 


are asa rule far less imposing, though they both grow to a good height under very favourable 


circumstances. 


These are the trees dealt with in the chapter below, together with the 


more rarely encountered sugar and ash-leaved maples 


Е have in the British Isles three principal 
VV species of maple, of which one, the sycamore, 
on account of its size and its wide distribu- 
tion, and from the fact that it is one of our best-known 
trees, is described in a separate chapter (see page 871). 
The two other principal maples are by no means so well 
known as the sycamore, and are often not even recognized. 
The field maple, however, though rather insignificant 
as a tree, is, none the less, a true native of England, 
which is more than can be said for either the sycamore 
or the third species, the Norway maple. 

Common maple is another name by which the field 
maple is known, and in some places it is also called the 
small-leaved or hedge maple. All the names are equally 
apt, for it is a common tree south of Durham, its leaves 
are certainly small in comparison with those of the other 


MAPLE PYRAMID 


The Norway maple seen below has the pyramidal form usually 
associated with trees of the maple genus, and is a particularly 

. well-zrown example, growing in a favourable environment, 
Notice the large leaves and the general upward trend of the 
branches, with a single straight trunk and a fine, clean bole. 
R J. Hosking 


species, and it is essentially a tree of the fields and hedge: 
rather than of the woodlands. Although to many peopl 
it will, like the blackthorn or the hawthorn, be know: 
only as a hedge plant, it can, like those trees, give 
very fair account of itself when left to grow in the open 
or in an uncut hedge. Thirty feet is a height the tre 
can easily attain in good soil and fair conditions, when it 
shape will be roughly. pyramidal, with small branches 
spreading more or less horizontally, the strength of th« 
tree being in its main stem. The trunk, branches and 
twigs are all dark in colour, and the boughs show rather 
irregular branching and re-branching. 


Н Bastin 


LEAVES COMPARED 


Above are shown the leaves of our four principal species ot the 

maple genus. At the top are sycamore on the left, and Norway 

maple on the right, while below, the leaves on the left are 
common, field or hedge maple, as it is variously styled, and the 
right-hand spray is ash-leaved maple or box elder 

The bole is rough, even in young specimens, so that its 
appearance is no index to the tree's age, and the colour 
of the bark is dark brown. All our maples have lobed 
leaves, but those of the species we are describing are easy 
to distinguish because the lobes are always blunt, not 
sharply pointed. The leaves have a rather soft appear- 
ance, and are dull green. There are usually five lobes, 
of which the basal two are small. Though not serrated, 
the edges of the lobes are slightly toothed. When young 
and tender the leaves are covered with down, and in 
autumn they turn a brilliant yellow, which makes them 
conspicuous—especially since they are amongst the earliest 
leaves to turn, their bright colour showing up well against 
the sombre green of other trees. 

Being green, the flowers of this maple are not very 
noticeable, but they are complete, and not a mere series 
of scales as are those of the majority of our trees. There 
are five sepals, five petals and eight stamens, and the 
diameter of each flower is about a quarter of an inch, 
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A. W. Dennis 


IN THE OPEN FIELD 


The common maple, known also as the hedge or field maple, is 
more often found growing as a much-clipped hedgerow bush than 
as a full-size tree, but the one seen above, in summer and winter 
guise, shows the size and shape to which it attains if permitted to 
grow undisturbed. The main trunk splits into several forks. 


The flowers, which appear in May, are borne in erect 
racemes, and they give place to paired samaras of exactly 
similar type to those of the sycamore, with which they 
are compared in the picture in page 1054. In late 
summer these “ keys” turn from green to a rosy-pink, 
and are then very lovely. In some seasons, too, they turn 
a brilliant crimson before the change to autumnal brown. 


CURIOUS little gall which is found on maples, as well 
as on the sycamore, takes the form of a number of 
raised red dots on, or longer projections from, the surface 
of the leaf, each gall being the home of the grub of a small 
gall wasp. Apart from this, the tree is the food plant 
of a number of those caterpillars which will eat almost 
any broad-leaved tree, but it appears to have no out- 
standing fauna peculiar to it. It is seldom of sufficient 
size to form an attractive site for the nests of birds. 
Maple wood is greatly in demand for the cabinet- 
making industry on account of its wonderful colour— 
pale pinkish or golden brown—and the exceptionally fine 
figuring of the surface, but it never grows to sufficient 
size to be of use in structural work. Hard and very fine- 
grained, it will take a high polish and retains its colour 
The wood of the roots, as is usual, has even WES rah 


well. 
а » i and 
finer figure " than that of the с РЕ i NORWAY AND HEDGE 
is, indeed, one of the most DM 0 Ше woo d Above are seen boles d ш eur maple (left) and the field, 
1 i iture. ipes, tanc охез an ommon or hedge maple (right). The latter is the stouter and 
employed in making Шү 1 ae rite of maple rougher, is brown as compared with the grey Norway, and is more 
other small articles are also very argely pie. fissured. It is somewhat larger relatively than is indicated here. 
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The scientific name of the Norway 
maple is Acer platanoides, which 
must not be confused with that ој 
the sycamore, A. pseudo-platanus. 
Although both specific names refer 
to the same feature, namely resem- 
blance to the plane (Platanus), there 
is far more justification for giving 
the name to the Norway maple than 
to the sycamore. The latter, in 
fact, although it is sometimes called 
the false plane, is not at all likely 
to be confused with the true plane, 
either in detail or as а whole tree, 
whereas the Norway maple—at least 
in so far as its leaves are concerned— 
is very difficult to distinguish from 
it ; indeed, it is doubtful if many 
naturalists could tell the Norway 
maple from the plane by examining 
the leaf alone. On the stem, how- 
ever, there is one entirely characteristic feature : the leaves 
of the maple always grow in pairs, and those of the plane 
are alternate. The leaves of the Norway maple are five- 
lobed, the lobes being pointed, and each lobe often having 
two subsidiary points, one on either side of the main one. 
They are larger than those of the field maple, and often 
wider than sycamore leaves, being four or five inches 
across. The flowers are.similar to those of the field maple, 
but they are more numerous, bright yellow and larger, 
and they appear before the leaves, being succeeded by 
large, bright green paired samaras of the usual maple 
type. The trees bear fruit when fifty years old. 

In England the Norway maple grows to a height ot 
sixty feet or more, according to the soil and other con- 


MAPLE FLORESCENCE 
The flowers of the field maple appear early in the year, and here 
we see them, in their racemose bunches, together with the earliest 
of the leaves. Notice that the leaves are very soft and drooping, 
having nothing of the stiff, leathery appearance which will be 
characteristic of their later growth. 


A. W. Dennis 
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П. Bastin: А. W. Denis 
'KEYS' AND LEAF 
On the left, above, are seen compared, from the top dow: 
the winged pairs of fruits of the Norway maple, svcanio: id 
field maple. The right-hand picture shows the development of a 
field maple leaf, from plain leaf-scales to a five-lobed leat ' 
base of the scale bécomes the stalk of the leaf 


ditions, and its pale green foliage and graceful, pyramidal 
form make it a most attractive addition to any park. 
It was introduced in 1683 from the Continent, but 
although it has grown in this country for several centuries, 
it is not often found in a wild, self-sown state, being more 
usually planted. Considering the rapidity with which 
the sycamore has spread, and the ease with which its 
seedlings grow, this is somewhat surprising, but it may 
be that the climate of our islands is not mild enough for 
the very young plants, especially as the Norway maple 


seeds usually take eighteen months to germinate, and 
thus have to weather two winters. 

Most famous, perhaps, of all the species of maple is 
the sugar maple, a species which has been introduced 
into Britain from North America. This is the tree 
whose leaf has become the national emblem of the 
Dominion of Canada, where the tapping of the trees for 
the sugary sap— whence maple syrup is made—is an 
important industry. A fine specimen of a sugar maple 
is illustrated in photogravure in {һе opposite page. 


NE other species of maple, the ash-leaved maple or 
box elder, as it is sometimes called, is occasion 
ally found in Britain, though it is introduced and at all 
times rare. It is easily recognizable by its leaves 
which are pinnate, having only three leaflets, each of 
which is sometimes slightly lobed or serrated. The name 
“ box " has been said to refer to the wood, which, howev er, 
scarcely resembles "that of the box tree, and “ elder " 
and “ ash-leaved " to the shape of the leaves. The flowers 
are of the same type as those of the other maples, and are 
green and borne in racemes, The wood is bright yellow 
and very fine-graingd, but, unlike that of the other maples, 
it is soft and, therefore, of little value except for inlaying. 
The tree’s chief advantages are its tapid growth and 
the ornamental quality of its foliage. In shape the ash- 
leaved maple is rather rounded, with several main 
trunks, instead of Pyramidal as are the other species. 
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MAPLE REFULGENT 

maple keeping guard beside 
favourite habitat 
5 leaf is Canad national emblem— 
and sheltered i 


Above is pictured a fine sugar 
Ithough this тарі 


sritain in dry 


REPAIRS IN PROGRESS 


Despite the restriction implied by its name, the house 

Sparrow frequently builds in the branches of trees. Here 

we see a hen bird doing some very necessary repairs to 
the nest while the cock bird takes his ease 

С. W. Teager 


1 


E. Krause; Н. Bastin; J. J. Ward 


ADMIRAL AND EMPEROR 
In this page are illustrated two of the finest butterflies in the whole of Britain's range. Above is a white admiral, displaying its soft 
colours and fine marking while settled for the nonce on a flowering spray. An interesting point to note in the left-hand of these two 
photographs is that the butterfly is hanging on to its pupal case, at whose top can be seen the old larval skin—all three stages of the insect’s 


In the photographs below is represented the purple emperor, a rather 


development are illustrated at one and the same time, so to speak. 


larger butterfly than the white admiral, which is about two and a half inches across the wings. Both butterflies are described in pages 1064-6 
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The Landscape of Our Land. 18 


SCENIC GEMS OF THE EMERALD 


ISLE 


: Mery of the most renowned of Nature’s essays in landscape architecture in Britain are 


described and pictured in the preceding chapters in this section. 


Now we cross the sea 


to Ireland, there to appreciate the outstanding features of Erin’s lovely face — always 
keeping in mind that what we see on the surface and so whole-heartedly admire is the 
outward and visible sign of geological structure and change 


T has been said that " the Irishman inhabits a land 
which, like himself, runs to extremes," and, though 
this may be a libel upon his character, it is certainly 

not untrue of his country. The great central plain 
of limestone presents the extreme of flatness—it 
rarely rises 300 feet above sea level—while in the sea- 
board counties of the north and south the land rises to 
extremes of rugged grandeur in the mountainous dis- 
tricts of granite or Lower Old Red Sandstone. Other 
extremes to be encountered in Ireland are the longest 
river and the largest lake in the British Isles—the 
Shannon and Lough Neagh respectively. 

The most striking feature of the Irish landscape is, 
of course, that briliant greenness that has given this 
land the title of the Emerald Isle. This lovely colouring of 
grassland and wood is due to features that are the reverse 
of extreme—the moderate mildness of the Irish climate, 
cool in summer, warm in winter (a result of its insular 
position and the effect of the Gulf Stream), and the 
gentle rain that falls on three days out of every four 
from the clouds carried from the Atlantic eastwards. 
With this omnipresent’ greenness it is perhaps possible 
to overlook the great variety of scenery that underlies 
it; but if there is a tendency to do so a glance at a 
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map—a geological map for preference, such as the sketch 
map in page 413—will soon correct it. | 

Geologically, Ireland is much older than England, 
its rocks being too ancient, for instance, to contain. 
any extensive later coal deposits. The results of weather- 
ing on ancient rocks and many complicated effects of 
earth movement and vulcanism will, therefore, be ex- 
pected. The largest areas are covered by the Carboni- 
ferous limestone of the central plain, the Lower Old Red 
Sandstone of the south and south-west, and the volcanic, 
basaltic rocks of the north-east, in Ulster. The volcanic 
lava of the last-named area is responsible for the peculiar 
scenery of the Antrim coast, which reaches its climax 
in the celebrated Giant's Causeway (see chapter 20 in 
this section, page 1125). Such volcanic lava covered 
practically all the igneous region of the north-east between 
Down and Donegal, not pouring out of active craters— 
there are few of these in Ireland—but being pressed up 
through fissures caused by violent earth movement. 


ACHILL'S CLIFFS 


All along the west coast of Ireland majestic heads and cliffs 

stand out to sea, battered by the power of the Atlantic waves. 

Gneiss, one of the hardest rocks, has best withstood this wearing, 

and such headlands as are composed of this rock, like Achill 

Head on Achill Island, shown below, stretch farthest out to sea. 
W. Lawrence 


nerald Isle is studded with jewels of clear water, set among the hills t surround her central plain. In Connemara, where Lough 


e, lies among the Ordovician hills, many of the lakes have been scooped out and dammed up by action, resulting in 
ch this photograph is typi But the m famous of Irish lakes г undoubtedly those of Kill and below is s 


the lovely Meeting of the Water: the waters of Killarnev's Upper Lake divide to run into the Lower and the Middle Lakes 


и 


Lawrence 


LOVELY KILLARNEY 
Whenever lreland's scenery is discussed, the name of Kil is bound to be mentioned, for the three lakes of Killarney are among 
the most beautiful sights in all our islands. Lying between a boniferous Limestone syncline to the and north and an Old Red 


Sandstone anticline to the south and west, they are bounded by imposing mountain ranges on all sides. Above is seen the Lower Lake 
(Lough Leane). the largest of the three. and below view of wooded shores of the Upper Lake. the smallest and most perfectly situated. 


J. В. Bainbridg. 


IN CORK AND KERRY 


The folded nature of the south-west ranges of Ireland has given rise to large numbers 
5 Bantry Bay (upper photo above) 
| с In the lower photograph is exemplified fine cliff-scenery typical 
of Valentia Island, where the sandstone has been battered by countless Atlantic gales. 


of deep inlets and fiords, called in Ireland “ bays.” 
is a typical example. 1 


In these situations the basalt took the form of dykes, 
many hundreds of which, some over ten miles in length, 
can be traced in this region. 

Directly contrasting with this scenery are the majestic 
headlands of the west coast, jutting into the Atlantic 
from Kerry to Donegal. Here the great ocean has 
battered the coast into rugged rocks and cliffs of the 
most imposing kind, and one of the noblest sights Ireland 
has to show is a west coast headland during a high Atlantic 
gale, when the foaming waves are dashed against the 
dark rocks by the ceaseless, roaring wind. Some of the 
finest of these headlands, such as Benwee Head, Achill 


-are features of the Irish landscape. 


Head, on the romantic Achill or Eagle 
Island in co. Mayo, and Slyne Head, 
are composed of ancient mica-schists 
and gneiss of great hardness, this hard- 
ness having enabled them to withstand 
the beating of the Atlantic rollers, while 
softer rocks were washed away around 
them, leaving them in solitary grandeur. 
Galway Bay presents magnificent scenery 
of a similar kind, but here the north 
coast of the inlet is of granite, a rock, 
as is said in the chapter on Scotland 
(page 764), that is conducive to 
extreme impressiveness of scene. 

But for coastal scenery at its finest 


t 


in Ireland we must undoubtedly go to 
the “ бога” region of the south-wes 


Here the Old Red Sandstone ridges, 
enclosing areas of softer rock, hav 


withstood the waves’ action while the 
intervening rock has been washed away, 
leaving a series of inlets, or “ bays ” as 
they are called in Ireland, comparable 
to the fiords of the Norwegian coast 
Dingle, Kenmare, Bantry and Dunmanus 
Bays are the largest of these inlets, but 
there are scores of others equally 
striking on a miniature scale, and all 
offering magnificent and safe harbourage. 
Here, too, is Valentia Island, a detached 
portion of sandstone, bearing а world- 
famous lighthouse. 


B is behind the rocky fiords of Kerry 

that the most widely acclaimed Irish 
scenery lies—the lovely lakes and hills of 
Killarney, famed for centuries in song 
and poem. On the three connected lakes 
of Killarney, the Upper, Middle or 
Muckross, and Lower or Lough Leane, 
luxuriant loveliness of waterside, heath 
and mountain attains its highest point. 
But the lakes of Ireland, which are 
virtually innumerable, have alla claim, 
not far below that of Killarney, on the 
tourist, for all possess a startling beauty. 

The mountains of Ireland are peculiar 
in that the hills are not in chains, with 
river valleys between, but in groups, 
. encircling basins or depressions in which 
lakes naturally form. It isin the lake districts that glacial 
action may be most closely and easily studied, for many 
of the lakes were formed by glaciers scooping out hollows 
between the hills and damming the valleys with moraines. 
These moraines and “ еѕкаг” ridges, as they are called, 
The effects of 
glaciation, indeed, are to be seen throughout the country, 
one of the strangest of them being the so-called “ perched 
blocks ” of rock, quite different from the rocks composing 
the near-by scenery, which were carried down from other 
regions by the advancing glacier and dropped, some- 
times in fantastic positions, where it melted. 


у. Lawrence 
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Of the small lakes and tarns, formed by drainage in 
the hollows of the uplands, the greatest abundance is 
probably, to be found in southern Galway and southern 
Connemara. The latter county, especially, is riddled 
with moraine-dammed lakes situated in glacially-formed 
hollows. Lakes of another type are to be found in the 
central plain; here they are very shallow, and, where 
ancient ones have dried up, they have been replaced 
by peat-bogs. These lakes in the limestone country 
occupy hollows due to the solution of the limestone by 
water, bearing carbonic acid gas, which carried away 
the dissolved material and left a depression in its place. 
Caves, always associated with limestone regions, are 
not uncommon here, having been formed by the same 
agency, and subterranean river channels, due to the 
same cause, are another feature of the central plain. 


Аз would be expected, the central plain is the scene ој 

Ireland’s chief rivers, most of which rise in the foot- 
hills of the uplands fringing the plain and flow through 
the limestone lowland to the sea. The rivers frequently 


W. В. Taylor 


CUTTING PEAT 


Feather moss is an important constituent in the decayed vegetable 
matter that forms the peat in the Bog of Allen, where this scene, 
one frequently encountered in the Irish landscape, was taken. Cut 
with the “ slane,” a spade of strange shape, it is stacked to dry 
and then used as the universal fuel in a country where coal is scarce. 


pass through lakes of large size and noble aspect, and 
the river scenery of Ireland is one of the country's chief 
attractions. Particularly is this true of the numerous 
and fine river estuaries of the west and south-west. 

The south-east corner of Ireland is, geologically, a 
complex ; the main rocks are Ordovician, but upon and 
within these rise great granite ranges and smaller dykes, 
all running in a south-west to north-east direction, and 
several large areas of Cambrian rocks. The mountainous 
scenery of Wicklow, with its beautiful valleys and lakes, 
like Glendalough, its bare peaks, like those of the Great 


J. Dizon-Scott 


WICKLOW'S PEAKS 


Much ot lreiand's finest scenery 15 Within easy reach of Dublin, 
which, in this respect, is more fortunate than most capital cities ; 
and among the beauties of Wicklow the Great and Small 
Sugar-loaf hills stand high. These are inland peaks of the 
Cambrian area, which comes to the sea at the famous Bray Head. 
and Small Sugar-loaf, and its fine headlands, like Bray 
Head, is as impressive as is to be found anywhere in Erin. 
Features of the east and north-east regions of Ireland are 
the Ordovician and Silurian rocks, the main deposit 
of which covers a triangle whose apices are Drogheda, 
Belfast and Longford. This band of rock, which runs 
from Longford east and north-east to the coast of Louth 
and co. Down, interrupted only by igneous intrusions in 
its eastern half; is continued across the North Channel 
in a wider band that stretches in the same direction 
right across southernmost Scotland. But connexions of 
this kind between Ireland and Great Britain are neither 
obvious nor numerous; indeed, Ireland, though geo- 
logically akin to Scotland, is in few ways related to 
England or Wales. The Kerry and Waterford ranges, it 
is true, are, or may be, connected with those of South 
Wales, containing as they do the only extensive coal 
measures of Ireland faintly comparable with the South 
Wales coalfield ; but the depth of the water separating 
Ireland from England is greater than that between 
England and the Continent, and Ireland is far less con- 
tinental in history and character than England. 
Another fact illustrating this cleavage between Ireland 
and England, namely, that certain native lrish plants, 
not found in England, are also encountered in Spain 
and in North America, has been the basis of hypotheses 
of the most far-reaching kind concerning the possible 
physical connexion between Europe and America. 


1063 р» 


Е i Our Butterflies and Moths. 16 


PURPLE EMPEROR AND WHITE ADMIRAL 


[VPSNIFICENT creatures are the two butterflies des 
ral. 
mmon. Their size and soft colouring may be 


the purple emperor and the white admi 
islands, and, moreover, are by no means col 


cribed and illustrated in this chapter— 
Both are of local distribution in these 


gathered from their representation in the colour plate facing page 36 


British butterfly so famous or so handsome as 
the purple emperor, an insect whose name alone 
holds promise of a lordly air and fine raiment; and 
such expectations will suffer no disappointment, for it is 
a magnificent insect, and one that we may well be proud 
to name amongst our native species. As is usual with 
butterflies and moths, it is the male that has the finer 
colouring, and, indeed, he alone deserves the epithet 
“ purple " ; his “ empress " is brown, although she makes 
up for her more sober hues by being considerably larger, 
-her wings measuring over two and three-quarters of an 
inch across and over two inches in depth from fore to 
rear margin. The male is a quarter of an inch less in 
wing-span, and proportionately smaller throughout. 
Deep velvety brown is the colour of the purple 
emperor's wings, with a sheen of bright purple in both 
fore and hind wings, except along the marginal areas— 
this purple being present, it should be noted, in the male 
only. There is a series of white spots on the fore-wings, 
and an irregular white band runs down and across the 
hind wings. In the female these spots and band are 
considerably wider than in her more brilliant mate. 
She has, moreover, an extra suffusion of whitish marks 
all round the outer part of the rear wings. This is less 
distinct in her fore-wings, and in the male is represented 
only by a paling of the general colour. In both sexes 
there is an orange-and-black eye-spot near the rear corner 
of the hind wings; this is also more noticeable in the 
female, who has below it two tawny markings at the 
end of the veins on the inner side of the hind wing. These 
marks are hardly observable in the male. 
The underside of the wings, however, more than makes 
up for the absence of variety in the colour of the upper 


М ExT to the swallow-tail, there is probably no 
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surface. А fine rich brown background bears, on the 
fore-wings, three white marks, two of which run inwards 
from the fore margin, while the third is a broken band. 
Above the last of these there is a black spot, surrounded 
by a circle of orange, which also contains two yellowish 
spots. The whole central scheme is encompassed by 
velvety black, and the outer margin of the wings is 
suffused with silvery grey. The rich brown rear wings 
are crossed by a pure white stripe. In the female all 
these markings are bolder and the colours generally 
stronger, although the purple sheen is absent from the 
wings. Such a colour scheme might be expected to 
be conspicuous, but it has the same confusing “ dazzle ” 
effect as that obtained by the war-time painting of ships. 


Ai THoucH the purple emperor is one ot the typical 

insects of the great oak wood districts of Britain, its 
larvae do not feed on oak, but on sallow, at least in 
Britain ; abroad they will also eat willow and poplar, 
which they seldom touch in this country. Round the 
tops of the oak trees float the lordly purple emperors, 
and the females especially are hard to catch, for they 
seldom come within reach, descending only from their 
high flights in order to lay their eggs on the sallow bushes. 
The males, it should be noted, have a tragic craving 
for carrion, and by its judicious use as bait many col- 
lectors have caught enormous numbers of these insects.. 
While there is little to be said against such a practice, 
the collector who likes to feel that he has captured his 


EMPEROR’S PROGRESS 


The purple emperor has a fine and distinctive caterpillar, two 

examples of which are seen in the left-hand picture below. The 

two adjoining photographs show the pupa, viewed dorsally 
(centre) and in profile (right). (Approx. natural size) 

J. Ward : 


specimens would probably rather spend hours with a net 
than pick the stupefied insects off their unpleasant bait. 
So high, however, is the flight of the purple emperor 
that its capture with an ordinary net is scarcely possible ; 
an “emperor " net is, therefore, used—an affair with an 
extra-long handle, specially adapted for strength. The 
wielding of such a net in the pursuit of a fast-flying 
butterfly is an achievement in itself, and an insect caught 
in this way is fair game indeed. 


ALLOW, as already remarked, is the food plant of the 
purple emperor, and the eggs are laid singly on the 
upper sides of the leaves. Though the female often comes 
within reach when egg-laying is in progress, she is not easy 
to capture even then, for a flip of her wings takes her over 
the bush and far out of reach. It is best to watch where 
she lays her eggs, and then take them, rearing the insect 
from its earliest stages ; this, too, is far more interesting 
and instructive than catching and killing the adults. 
Greenish and as high as its base is broad—for it is slightly 
conical—the egg is of the ribbed type common to many 
of our butterflies, the ribs being usually fourteen in 
number. It is laid in August, and the caterpillar goes 
into hibernation some two months after it has hatched. 

It is worth noticing that the caterpillar of the purple 
emperor is remarkably similar in several respects to that 
of those hawk moth species which also feed on the sallow 
and willows, namely the poplar hawk and the eyed hawk. 
It is green, and the skin is covered in the same way 
with innumerable raised dots; it has, too, those oblique 
stripes along the sides which are characteristic of the 
hawk moth larvae generally. Moreover, the purple 
emperor larva has two projecting tails, which somewhat 
resemble the horn of the hawk moth larvae, but it differs 
in the possession of two fine horns which jut forwards 
from the top of the head; from each of these a pale 
stripe runs backwards along the body. The horns on 
the head do not appear until the caterpillar has shed 
its first skin; when young it also has bristles on the 


ROYALTY SUNS ITSELF 


Just emerged from the pupal stage, the purple emperor seen in 
the three photographs below takes every precaution before he 
embarks on his first flight. These life-size pictures show three 
views of “ His Imperial Majesty " as he slowly dries his w 
J 


whitish warts which cover the body, and is rather a slug- 
like little creature, much flatter below than the larvae 
of the hawk moths. After hibernation the larva ‘ feeds 
up ” and by the beginning of June is ready to pupate. The 
chrysalis is very pale greenish white, the veins of the 
wings and other markings being still paler. Seen from 
the side it is triangular, with a flat back and swollen 
abdomen ; it is suspended from a sallow leaf or twig. 


А. W. Dennis — 
ADMIRABLE 'ADMIRAL' 
The name admiral, when applied to butterflies, is a contraction 
of the “ admirable" employed by certain of the old-time ento- 
mologists. And the white admiral butterfly (seen above) is 
indeed admirable, not only on account of the brown and white 
of its rounded wings, but also because of its stately flight. 
Formerly the purple emperor was found wherever there 
were large oak woods, and, although it has deserted many 
of its old haunts, it can still be obtained regularly in 
many places, chiefly in the eastern midland counties, 
where conditions are suitable; it does not go at all far 
north. Its range is, therefore, rather wider than that of 
the white admiral—'' admiral,” as in the name of the 
red admiral, is a corruption of "admirable "— which is, 
none the less, a commoner insect. This butterfly, which is 
in many respects rather like a small edition of the purple 
emperor, is found in the south and east, not farther north 
than Shropshire, and rarely so far west as Worcestershire. 
Like the purple emperor, it is an insect of the oak woods, 
and its headquarters are probably the New Forest, in 
Hampshire, where it is sometimes extremely plentiful ; 
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AN ‘ADMIRAL’ IN THE MAKING 


The series of photographs given above represents five stages in the life of the white admiral butterfly. 


A. W. Dennis 


The eggs (X 20), resembling minute 


sea-urchins, are remarkable in appearance, and so, too, is the hibernaculum (X 2), made by the small larva from a twisted leaf, in which 


it spends the winter (second picture). 
own excrement, 


As it grows up, the caterpillar (second photograph from the right, natura! size) 


The centre photograph shows the larva (X 6), now feeding in the spring, covering itself with its 


is covered with spines like those 


of the Vanessids, but the pupa (right-hand photograph, X 2 approx.) is strikingly unique in both shape and colour. 


with the silver-washed fritillary it is one of the great 
lepidopteran attractions of that lovely district. Like 
some other insects, it disappears and reappears periodic- 


ally, so that old localities seem deserted while new ones - 


are often discovered. 

Shape of wings is a useful index in distinguishing 
the white admiral from the purple emperor, and the 
former is a far smaller insect, its wing-span being two 
inches and a quarter. The wings of the white admiral 
are very rounded, especially the hind wings, whereas 
those of the emperor are essentially triangular. Blackish- 
brown wings are crossed by an irregular white stripe, 
itself broken by the black veins. On the fore-wings there 
are a few white spots outside the stripe, and there are 
almost indistinguishable black dots round the outer wing 
margins. As in the purple emperor, the underside is 
very different from the upper surface. Orange-brown is 
the ground colour here, crossed by the same white stripe 
and suffused with darker brown towards the back of the 
fore-wings. The inner area of the hind wings is a beautiful 
pearly grey. In both species, the female is the larger. 

The life-story of the white admiral has been worked out 
many times, for it has points of exceptional interest. 
The eggs are laid on honeysuckle or sallow in July, and 
the tiny larvae which hatch from them are spiny, and, 
when examined under the lens, show features which 
remind us of the Vanessid larvae described in pages 
232-236; the white admiral, indeed, is a member of the 
same sub-family, Nymphalinae, as the Vanessids. 

The caterpillar grows slowly, and spends the winter 
in a little retreat known as a Aibernaculum (Latin for 
winter residence). This consists of a small leaf, which is 
fastened with silk to a twig; the leaf-margins are then 
drawn together, and the result is a cosy, apparently 
waterproof little home. How the larva is able to endure 
the winter cold in such an apparently flimsy place is 
something of a mystery, but the powers of insect resist- 
ance to cold are well known. When spring comes the 


creature crawls out and feeds upon the leaves of the plant, 
changing from brownish to dark green, paler on the sides, 
along which there is a whitish line. When full-grown, the 
caterpillar has reddish spines of varying lengths. 

Its chrysalis is of a curious shape, as can be seen in the 
accompanying illustrations. It is purplish or greenish 
brown, with a golden 
sheen on the dorsal 
surface and а green 
spot behind the 
abdominal hump. 
Spots and specks of 
metallic pigment help 
to make it a striking 
objéct, although it is 
never very easy to see 
when hanging from the 
stem of the food plant. 
The adult emerges in 
midsummer, and a fine 
insect it certainly is, 
not only in appearance, 
but also by reason of its 
particularly beautiful 
sailing flight. It moves 
its wings, then glides over 
the trees, flapping 
quickly again as it 
drops, and rising with a graceful curve far out of reach 
Like many of the summer butterflies, it has a weakness for 
the flowers of the bramble, and there are few lovelier 
sights than this butterfly, with perhaps a silver-washed 
fritillary or two and a comma, sitting feeding on the 
rich white blooms, rising and flitting away, returning 
with a flutter to resume their meal. And woe betide 
the collector who would sweep these insects off their 
“table,” for they are so well protected by the bramble- 
hooks that the net may soon be reduced to ribbons. 


4. W. Dennis 


READY TO FLY 

Continuing the story fold in the 
upper photographs, here is the 
“finished product "—a white admiral 
butterfly, with its wings dried after 
its emergence from the pupa, and 
now about to make its first flight. 
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The Life of Our Seashores. 16 


MODEST APHRODITES OF THE SANDY BEACH 


Fe ot charming suggestion Is the name of Aphrodite, but the little marine animal that 
bears it has not the slightest resemblance to the radiant goddess who, according to tradi- 


tion, was born of the foam of the sea. 


In fact, most people who glimpse the sea mouse 


for the first time are repelled by the appearance of this relative of the earthworm, 
though better acquaintance may well result in the substitution of interest for repulsion 


HE sea mouse (Aphrodite aculeata) has nothing to 

do with mice, and received its name because of 

the superficial resemblance that it bears to a 
mouse in the shape of its body and in the dark brown 
felting of hairs that covers its back. The scientific 
name gives a more correct idea of the animal, for Aphro- 


dite means “ born from the foam "—the goddess of that. 


name in the old classical mythology was so. born, it will 
be remembered—while aculeata is a Latin adjective 
which signifies “ covered with bristles.” 

It belongs to the phylum known as the Annelida 
(from Lat. anellus, a little ring), which is represented 
on land by the earthworm, though most of its members 
are marine. Annelid worms are rather similar to 
arthropods (crustaceans and insects) in their segmented 
structure, and in having a long rhythmically contracting 
artery along the back which serves as a heart, and a 
central nervous system that runs along the belly and 
forms a loop round the mouth. They differ, however, 
in having no jointed limbs and no armour, and in having 
the sblood in special vessels instead of simply flowing 
in the body cavity. The blood may be of various colours 
—red, green or yellow—but, it may be remarked, 
never pale blue, like that of arthropods. 

Segmented structure is more plainly shown in annelids 
than in arthropods, for the body may consist of twenty 
or so sections, each one of which after the head portion 
is an exact reproduction of all the others. The body 
cavity is generally divided only in the young stages, 
for when the worm reaches maturity the divisions break 
down and the tract is continuous from beginning to end ; 


however, each segment contains its own swelling or. 


ganglion on the central nervous system, its 
own pair of nephridia, or tubes that act like 
kidneys, leading out to the body surface, 
and, generally, its own sexual organs. 

All annelids have bristles along the side 
of the body, embedded in and secreted by 
pits in the skin. These are composed of E 
horny substance called chitin, and are set in 
groups on the parapodia, or false feet, of 
which ‘two generally project from each 
segment of the animal. 

Now, in the sea mouse these bristles are 
remarkable for the beauty of their iridescent 
colours; they gleam blue, red and orange, 
and are continually changing as the eye о! 
the observer or the creature itself moves. 
The flashing metallic colours of a humming- 
bird's throat are accounted by some to be 
the most intensely beautiful hues in the world, 
but the sheen of the humble Aphrodite's 
waistcoat can rival even these. 
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Why, if this is so, does the little creature choose to 
lead a life hiding itself in the mud, where all its glory 
is obscured? This is an instance of Nature's apparent 
unconcern with what we call beauty ; wherever bright- 
ness or colour attracts attention and performs some func- 
tion, it is well to the fore, whether it appears to us 
aesthetic or crude, and, similarly, where it has no use, 
it is as likely as not hidden away. Our opinion, in fact, 
does not matter in the slightest to Nature; we have 
made a new set of values for ourselves, very different 
from those which seem to inspire Nature’s activities. 


Aphrodite’s Barbed Bristles 

APPARENTLY these bristles, or setae, to give them their 

scientific name, are used as weapons, much as the 
hedgehog uses its quills. But they are far more compli- 
cated structures than the latter’s, for the ends are fitted 
with several barbs placed one above the other, and, in 
addition, they may be withdrawn inside the body at the 
will of its owner by the exertion of muscles in the 
parapodia. The acicula, a specially strong bristle, runs 
down the middle of each parapodium and affords an 
internal attachment for these muscles. 

In all annelid worms each of these false feet has a 
small structure on it called a cirrus, and in the sea mouse 
the top cirri in all segments have been flattened out into 
little scales, or elytra, which give protection to part 
of the back. These, in their turn, as well as the middle 


WORM OF THE SEA 
The sea mouse, one of the most curious of the strange creatures 
to be encountered on the seashore, has its home in deep waters, 
but specimens may very often be discovered on the beach, 
washed up by storms and strong tides. The larger specimen in 
the photograph below is about two-thirds natural size. 
_5. V. Waters 
KEI 


BRISTLY UNDERSIDE 


In this view of the underside of a typical sea mouse, the parapodia, 
or false feet, from which beautifully iridescent bristles emerge, 
are clearly seen, as also are the softer and less colourful matted 
hairs which act as a filter to purify the muddy water of the 
bottom of the sea. (About three-quarters natural size). 


part of the back, are covered with a muddy-looking 
feltwork of hairs, which are extremely dirty and unbeau- 
tiful, compared with the coloured bristles along the 
flanks, but perform an extremely necessary service in 
filtering out all the mud particles from the water and 
passing it through in a purified state for the purpose 
of the animal’s respiration. The habits of the sea mouse, 
living as it does at the bottom of bay or creek or on the 
sea-floor, where it burrows into the slimy mud, make 
this essential. 

Aphrodite’s prey consists of small marine life, and 
the inside of the mouth is, therefore, eversible, that is 
to say, it can be pushed out into contact with the food 
and retracted again to pass the matter down the alimen- 
tary canal. This cavity also has a lining of chitin and, 
in some species, small projections, or denticles. 


Reproductive Apparatus of the Sea Mouse 


HE sea mouse, unlike the earthworm, is пој 
hermaphroditic ; each individual has either testes 

or ovaries developed, but not both. These take the form of 
thickened patches on the inside of the body cavity, two 
being present in each segment, and they communicate with 
the surface by means of the nephridia, which means that 
these latter have to serve a double purpose. When 
the ova are ready to be released they pass down the 
tubes of the nephridia and are discharged into the water, 
protected only by what is called the vitelline membrane. 
They hatch out early, and the larvae are free-swimming 
and roughly circular in shape, hence they are called 
trochospheres (Greek, trochos, a wheel). They grow down- 
wards from this hoop and reach the adult stage by meta- 
morphosis, which means that to a superficial observer 
the two stages would be pronounced to be two different 
creatures. This type of development from young to 
adult is best known, perhaps, in the butterflies and moths 


where the larval stage, or caterpillar, looks entirely dif- 
ferent and leads an entirely different life from the adult. 

Growing may continue for a long time in the annelids, 
and the older the creature is the more segments it has. 
But these do not increase at random ; it is always between 
the anal, or last, segment and the penultimate that the 
new one appears. It has also been shown that, if some 
of these marine worms are cut in two, each part has the 
power of regenerating the part lost ; this is by a proces: 
known as budding, which, it will be seen, is really à 
form of asexual reproduction, inasmuch as two creatures 
are formed where only one previously existed. 


Sea Mouse in the Aquarium 


Ш some of its congeners, which build tubes and 

pop out their feathery, scarlet plumes for our delecta 
tion, the sea mouse is rather a disappointing creature 
to keep in an aquarium. Wherever the stones and the 
weeds are thickest, there the sea mouse will be, hiding 
away from the light. However, aquarium keepers tell 
us that it moves in a regular circuit about its neighbour- 
hood in search of food, and thus, if we have found it one 
day, it is easy to predict where it will be on the following 
day, provided that we are well acquainted with the details 
of its migration. Moreover, it is worth keeping for even 


an occasional glimpse of its gleaming bristles with all 
the glory of the rainbow in them. 


Н. Н. Goodchild 
BARBED FOR DEFENCE 


Four or five inches is an average length for a full-grown speci- 

men of Aphrodite aculeata, and the majority are somewhat 

slimmer than the well-covered individual seen above. The 

difference in texture between the quill-like bristles and the soft 

hairs is noticeable in this picture; the former, which are barbed. 
are the creature’s weapons. 
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All About Our Weather. 9 


WINDS AND THEIR MEASUREMENT | 


ANEMOMETRY—the measurement of the velocity and pressure of the wind—forms one 
of the most important departments of the meteorological art, and it is not surprising 
that more and more attention is being devoted to it by professional and amateur students 
of weather phenomena. The chapter below gives in outline a description of the main 
wind movements, and concludes with some notes on the generally-adopted Beaufort Scale 


' {һе daytime sea-breezes are experienced. 


N the study of any moving air current—i.e. of wind— 
two facts must always be borne in mind: first, hot 
air rises ; and, second, air, like water, always tends 

to find its own level. It follows from these facts that 
if and when hot air rises to the upper regions, other air 
will rush in to take its place near the surface; and that 
air will always move from an area of high pressure to 
an area of low pressure in an attempt to equalize the 
pressures. The second of these conclusions is seen to 
be true in a study of cyclones (low pressure areas) and 
anti-cyclones (high pressure areas), -` 

air flowing towards the former and DAY 
away from the latter, as is explained 
in Chapter т (page 47). A demon- 
stration of the former conclusion is 
given by the familiar "land and 
sea breezes,” experienced at the 
seaside (sce diagram on the right). —-——— ===, 

The fundamental event in the £00/Sea . 

production of what we call weather 
is the incidence of the sun's rays 
upon the earth's surface, known as 
“insolation.” Insolation is equal 
upon land and sea, but its chief 
effect (the production of heat) is 
unequal. The amount of heat 
required to raise the temperature of 
a given quantity of land a given 
number of degrees is less than that required to raise 
the temperature of an equal quantity of water an equal 
number of degrees: stated scientifically, “ the specific 
heat of land is less than that of water.” It follows from 
this that an equal amount of insolation absorbed by the 
surface of land and water will make the land hotter than 
the sea. On а clear, sunny day, therefore, the land will 
become hotter, and more quickly, than the water ; 
bathers who have basked on warm sands and then 
dived into the water and experienced the sudden 
chill of thelatter know this well enough. Now, since 
the land is hot and the sea relatively cool, the air 
over the surface of the land will be hot while the 
air over the surface of the sea will be quite cool. 
The hot air over the land rises, and the cool 
sea-air rushes in to take its place. Hence during 


It has been further scientifically established 
that, as the land gains more heat more quickly 
than the sea during the hours of insolation, so 
it loses more heat more quickly than the sea 
during hours of darkness owing to radiation 
(all hot objects radiate or give off heat, and 
the colder the surrounding air the more heat they 
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radiate—thus at night the earth gives off its heat 
into the cold atmosphere). Hence at night the earth 
becomes colder than the sea; moonlight bathers will 
endorse this. The warm air over the sea rises, and the 
cool land air flows out to take its place. Thus, during 
the night-time land-breezes are experienced at the seaside. 
The daytime sea-breezes begin to be felt about 9—10 
a.m., and reach their strongest force about 3 p.m., when 
the earth is at its hottest; the night-time land-breezes 
begin to blow at about 8 p.m., when the earth begins to 
cool and are at their strongest at 
about 3 a.m. Both breezes exercise 
their cooling or equalizing effect 
æ upon temperatures for as great a 
distance as ten miles. Е 
? [tis owing to these land and sea 
' breezes that coastal districts enjoy 
a more equable temperature than 
inland areas. In the centre of large 
land areas, such as the continent 
of Asia, for instance, the moderating 
effect of the sea upon temperature 
is felt so little that the greatest 
extremes of heat and cold are reached. 
It is these extremes that cause the 
famous monsoon winds, which are 
really only very much exaggerated 
versions of our seaside land- and 
sea-breezes ; the terrible coldness of the interior of 
Asia in winter causes strong outflowing winds to blow 
at that time, but, when the opposite extreme of 


SQUALLY OUTLOOK 
The evil-looking line of dark clouds pictured below is the outward 
sign of the meteorological phenomenon known as a “ line squall,” 
caused by the undercutting of a layer of warm air by a sudden 
current of cold air blowing close to the surface. 
G. A, Clarke 


GALE CASUALTIES 


“ Reaching gale force locally " is a phrase familiar to all listeners- 
in, but probably few have fully appreciated all its implications. 
A scene such as is photographed above is one of the results of a 
gale, fortunately rare in inland areas, the tall elms lying “ like 
soldiers," after a losing battle with the raging storm. 


temperature is.reached in summer, a sudden reversal of 
the wind-direction takes place, winds being sucked across 
the sea into the interior to replace the swiftly ascending 
hot air there, and depositing heavy rainfall en route. 
Our own bitter east winds are often part of the cold air 
outflowing in winter from the centre of Europe, but we 
do not experience anything like the summer monsoons 
of India and other Far East countries. 


Wind System of the World 


HE air at and near the equator is, of course, the hottest 
on the globe; this rises swiftly from the surface to 
the upper regions, leaving calms, or doldrums, and from 
either side (north and south) cooler air is drawn in swiftly 
and regularly to take its place. These “ drawn-in " 
currents are the north-east and south-east trade winds 
respectively. Beyond them, at about 30°N. and 30°S., are 
bands of high pressure stretching across the globe, and 
beyond these from about 40?N. and 40%. blow the 
westerly winds, which are less noticeably “ prevailing ” 
in the northern hemisphere than in the southern. 

Thus in Britain, which lies roughly between 50°N. 
and 60°N., we experience no steady winds comparable 
with the strong westerly winds prevailing in those lati- 
tudes in the southern hemisphere; but, nevertheless, 
most of our “ weather ” comes from the west—in the 
shape of cyclones and anti-cyclones. The effect of the 
earth's rotation is observable in “ highs ” and “ lows,” for 
in the northern hemisphere the wind that would normally 
flow direct from high to low pressure areas is deflected 
towards the west in its northern half and towards the 
east in its southern half (by reason of the law 
that a moving object is deflected to the right in the 


direct 


first a light southerly wind ; 


track of the approaching 


northern hemisphere), this re- 
sulting in the anti-clockwise 
motion of the winds associated 
with a cyclone. The opposite 
holds good for an anti-cyclone. 
The law, called the Buys Ballot 
Law, after Professor Buys 
Ballot, who enunciated it in 
1857, stating these facts about 
highs and lows, is: “ If, in the 
northern hemisphere, the 
observer stands with his back 
to the wind, pressure is lower 
on his left hand than on his 
right." The converse is true 
in the southern hemisphere. 
The change in direction of 
the wind affords everyone a 
clear indication of the approach 
and passage of a depression, 
cyclone or “ low,” as our most 
characteristic weather pheno 
menon in Britain is called. 
The observer situated in the 
cyclone notices 
if this is combined 


with a falling barometer and the appearance of cirrus 


clouds high up, he 
can be sure the “low” 
isnotfaraway. Next 
the wind strengthens 
and becomes cooler, 
the high cirrus clouds 
are succeeded by lower 
cirro-stratus and cirro- 
nebula, which over- 
cast the sky and may 
cause solar and lunar 
haloes. Stronger 
winds and lower 
clouds succeed these, 
and, finally, lowering 
nimbus passes over- 
head, showering heavy 
rain upon our heads, 
the wind, meanwhile, 
reaching its strongest 
force. 

Then the wind 
weakens becomes 
squally and, finally, 
changes to a blustering 
north or north-wester, 
the rising barometer 
at this time indicating 
that the worst is past. 
The wind remains 
north-west, the clouds 
become patchy and 
higher, blue sky 
appears, and in an 
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WIND’S FREAK 


Many are the curious results in the 


countryside of a severe storm, or 
even of a high wind ; the hay in the 
photograph above, for instance, was 
lifted from the stack and whirled 
through the air to this curious 
resting-place. 


hour or so all is as it Was 24 hours betore—blue skies, 
light southerly or variable wind, and a high barometer. 


» 


Closely connected with "lows" are those sudden 
storms called “line squalls,” which commonly occur 
towards the south of the low pressure area. These are 
marked by a sudden wind squall, accompanied by a 
long, low line of black cloud and a heavy, short shower ; 
the air becomes noticeably cold, the wind veers from 
south-west to north-west, and the barometer rises sharply. 
The reason for these unpleasant breaks in otherwise fine 
weather is the arrival of a sudden cold stream of westerly 
or north-westerly air which blows close to the surface 
and “undercuts” à layer of warm air or a southerly 
breeze. The coldness and denseness of this new arrival 
causes the drop in the thermometer and the rise in the 
barometer, while the rain is caused by the sudden lifting 
of the warmer air over the low-blowing cold current and 
the consequent condensation of its moisture. The long 
arch of black cloud marks the line of “ undercutting.” 


THER wind-phenomena are tornadoes, typhoons and 
hurricanes that fortunately do not disturb these 
islands. Though we do not experience tornadoes, how- 
ever, we may well have seen the funnel-shaped cloud 
with which they are associated ; we know these phenomena 


Like dishevelled tresses, the foliage of these buffeted birches 
streams before the whistling wind as it rushes over the bare and 
exposed hillsides, while, above, lowering clouds threaten to pour 
down their rain as soon as its force abates. Meanwhile, they are 
skimmed over the hilltops by the invisible but awful element. 
as water-spouts, and they occur at sea not infrequently 
around our coasts. The name “ water-spout " is a mis- 
nomer, for what appears to be a column of water rising 
in the air is nothing more than the funnel-shaped cloud 
which has descended until its tip has touched the 
surface of the water; but there is, it is true, a certain 
amount of whirling spray beneath this cloud. 

A wind-current with which we are more familiar in 
this country is the gust that whisks off our hats and plays 
ball with them along the road, This is due entirely to 
some mechanical obstacle in the path of a steady wind, 
which causes an eddy in the air current, as a rock or 
log causes eddies in a moving stream. Such gusts are 
particularly common in towns, where the numerous 
buildings have the most remarkable effects on what 
would be in the open country quite steady and sedately- 
blowing winds. Thus the heads of all the tall plants 
in the garden of a corner house may be cut off by an 
eddy or gust, while the gardens next door and across the 
road go unharmed. Winds are also “ canalized " along 
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STORM SYMPHONY 


certain roads, usually those with the highest buildings, 
so that what seems to be an east wind to the pedestrian 
in Fleet Street, for instance, may be really a north wind, 
as ‘a highly-placed wind-vane will show. Gusts due to 
obstacles in the path of a wind must be distinguished 
from squalls, however, which are probably of 
meteorological origin. 

The measurement of wind has by now been made a 
“more or less exact science, and most meteorological 
stations possess an “ anemometer," as the instrument for 
measuring the strength and direction, or “ trace ” of a 
wind is called. But the ordinary observant person, 
without such instruments, can easily tell roughly the 
speed of the wind. 

Wind-measurement was invented by a certain Admiral 
Beaufort in 1805, when he put into use a scale of 
numbers, ranging from 0 to 12, based upon the amount of 
sail that a well-conditioned man-of-war could carry in 
winds of various forces. This scale has, of course, 
lost its value with the passing of the sailing ship, but the 
numbers are retained, though the methods of determining 
them has been altered. For land observation, various 
easily observable natural phenomena are adopted as 
set out in the adjoining table, taken from the official 
Meteorological Observer’s Handbook, published by 
H.M. Stationery Office. 

With the aid of this table, any observer may tell 
with some degree of accuracy the velocity of the wind, 
and may be able to take suitable precautions. An 
interesting point in the table is that the technical names 
for the winds are much more moderate in tone than the 
colloquial ones; thus, what we should call a gale is 
probably only a “ fresh breeze " according to the table, 
while what it moderately terms a high wind we should 


Revealers of Nature. 34 


AUGUST FOREL 


T antcommunity has been an object justness of careful 


of study for politicians, philosophers to that of the ant-city. 
and thinkers of every суре as well to the establishment of а “ supernational interpretation of the ant 


as entomologists, from the time of Solomon; human formicary," a 
but August Forel (1848-1931) was probably which ants have not 


Beaufort 
Number 


Miles per 
Hour 


Specification 


Wind 


Calm Smoke rises vertically Less 
eu 


р Е than І 
Wind direction shown Бу 1-3 
- smoke drift but not by 
wind-vanes 
Wind felt on face; 
rustle ; ordinary 
moved by wind 
Leaves and small 
constant motion ; 
extends light flag 
Raises dust and loose paper ; 
small branches are moved 
Small trees in leaf begin to 
sway 
Large branches in motion; 
breeze whistling in telegraph wires 
High wind Whole trees in 
Gale Breaks twigs off frees; 
generally impedes progress 
Slight structural damage 
occurs; chimney pots re- 
moved 
Trees uprooted ; considerable 
structural damage 
Veryrarely experienced ; wide- 
spread damage 


Light air 


leaves 


Slight 
vane 


breeze 


twigs in 


Gentle 3 
wind 


- breeze 


Moderate 
breeze 


Fresh 
breeze 
Strong 


motion 


Strong gale 


Whole gale 


Storm 


Above 
75 


Hurricane 


almost certainly misname with exaggerated emphasis 
“a perfect hurricane." This disparity must always be 
taken into account when weather-forecasts. are being 
studied, and we must be careful not to dismiss the “ strong 
breeze ” of a meteorological report as a mere nothing, 
for those words represent what the uninitiated man in 
the street would almost certainly call a gale or storm. 


Solomon ; this Forel would have us all do 
not to inspire us with her example 
industry, however, but to warn us wh: 
human life may become if physical and 
spiritual progress is choked in us. 
organization equal Forel’s work was not, however, restricted 
He looked forward to the philosophical or political or social 
community 
world organization In order to interpret one must first ascertain 
the imagination or the true facts, and his earliest task was to 


of 


the only psychologist to devote so much strength to build, but the road to which watch patiently the mysteries of ant life 


of his time to insect study. His name is they can point out 
undoubtedly best known for his works on to us. “ One human 
the human mind and its diseases—'' The formicary,’’ he says, 
Sexual Question,” “ Hygiene of Nerves “united throughout 
and Mind," “ Sexual Ethics,” and so forth; the world, and at the 
but to him it was in a sense a matter of same time divided 
indifference whether he studied the mind into a host of multi- 
of Man ог the mental powers of an insect. cellular individuals, 
Thus, though he occupied for many years townships, nationali- 
the chair of Morbid Psychology at Zürich ties and States super- 
University and was medical superintendent imposed upon опе 


One of his discoveries, for instance, was 
that of several species of ants, not known 
before, which he found in the stomachs 
of other ants—probably the enemies who 
had consumed these during one of those 
terrible battles that take place in the ant 
world. He also made brilliant discoveries 
concerning the senses of smell, sight, hearing, 
etc., in social insects, detailed in his '' The 
Senses of Insects," translated into English 
by Macleod Yearsley. 


of a great asylum, parallel to and inter- 
woven with his analysis of mental hygiene 
in Man went his brilliant studies of the 
mentality of the ant and the bee. а 

He began his ant studies at the age of 5, 
and as late as 1906 he was making fresh 
observations on the memory of time in bees. 
Mingled with these insect studies was his 
political controversial work: he was an 
ardent pacifist, passing many of his years 
in Geneva, home of the League of Nations, 


another, but supple 
in their restricted liberties, will replace 
the barbaric conditions of our ancestors 
and all their warlike anarchies.”” 

But if the ants can teach us much in 
the way. of selflessness and organization 
for the good of the community alone, 
they lack the one thing that makes life 
worth living — progress. An  ant-city 
represents civilization without progress— 
а state of organized stagnation ; thus Forel 


and one of the most distinguished and' was led to work for all far-seeing, forward- 


tireless opponents of alcohol, and his view 
of the ideal life may be described as one 
in which there is an abserice of vice and a 


* 


reaching 


hing motives, of which eugenics, 
to his mind, was one of the most promising. 

Consider her ways and be wise," adjured 
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But Professor Forel’s most important 
published work on entomology was his 
book, the result of the labours of 7 rs, 
“ Тһе Social World of the Ants," which 
was translated into English by C. К. Ogden. 
Herein one may learn a multitude of new 
and fascinating facts concerning this most 
enthralling branch of insect-study, pre- 
sented in a popular and arresting manner ; 
and here, and in his Autobiography, 
published in 1927, one can take new hope 
for the future of Man in Forel’s vision of the 
new world—the “human formicary ”— 
in which the wisdom of both ants and men 
will combine in ordered progress. 


COMMON AND RARE MEMBERS OF BRITAIN’S DUCK POPULATION 
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1 Common Scoter. 2 Sheldra E ak i 
САВИ EE he SERRE de AES 4 Domestic Duck, 5 Ruddy Sheldrake. 6 Long-tailed Duck. 7 Shoveller. 8 Widgeon. 9 Comm 
13 Pintail. 19 Garganey. 20 King Elder. pwi Duck). 13 Golden Eye: 14 Scaup. 15 Velvet Scoter, 16 Smew. 17 Tufted Duck. ; 
> ooded Merganser. 22 Red-crested Pochard. 23 Red-breasted Merganser: 24 Goosander. gs 
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OFT-SEEN DUCKS THAT BREED IN BRITAIN 


Some thirty different species of the duck tribe may be found in Britain, and twenty-four 
of these are illustrated in approximately their actual colours in the plate opposite. The 
chapter below deals with seven of the most important of the surface-feeding species— 
mallard or wild duck, gadwall, teal, garganey, widgeon, shoveller and pintail, all of which 


are included in the colour plate. 


HE common wild duck, or, as it is often called, 
the mallard, is one of the most familiar and 
widely distributed of all our wild birds, but it 

will come as a surprise to many of us to know that there 
are over a dozen other species of duck that breed within 
the limits of the British Isles. Some of these, it is true, 
are rare and restricted to the outer islands of the Scottish 
coast, but there are quite a number of species which 
breed regularly in accessible districts. That they are 


so often ignored is due in part, no doubt, to the fact that, 
to many people, all ducks look alike, especially on the 
water, and also to the fact that they inhabit districts 
which the average rambler will not be very likely to visit. 


A. Fletcher 


LINED WITH DOWN 


The nests of all our wild ducks are lined with 
down, and the colour and texture of the lining 
are valuable aids to identification, for the eggs 
in most species are of much the same shape 
and colour. Above is a typical mallard nest. 


Like most of our ducks, the mallard 
is both migrant and resident, and it 
may be seen on almost any patch of 
water of fair size at any time of the year. 
The name mallard was originally applied ~ 
to the drake only, but, because it ist | 
more suitable for purposes of differentia- 
tion than the vague “ wild duck," it is 
to be preferred for both sexes. The 
drake is, indeed, a very distinctive 
bird. The head is greenish with a 
metallic sheen—the feathers of all 
ducks, it should be noted, have a very 
beautiful sheen. The breast is warm 
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A later chapter is devoted to the principal diving ducks 


reddish, separated from the head by a white collar. On 
the wings there is a characteristic band of blue, edged with 
black and then with white. The scapulars and flanks are 
greyish, the outer tail feathers white. At the base of the 
tail there are several little upturned feathers which are 
characteristic of the drake, and the underparts of the rear 
of the body are whitish. The female bird cannot com- 
pete with the colourful plumage of her mate, and thus is 
liable to be confused with several other species. Brown 
feathers, edged and mottled with buff, cover most of her 
body, but on the wings there is the same blue, black and 
white band as in the drake. At the time of the moult 
the drake has his brightest colours obscured by dull 
tips to the feathers, and in early summer he looks some- 
what like a dark female. The young of both sexes are 
very similar to the females. 


А :і7но0сн it is essentially a water bird, the mallard 

often builds some distance from water. The nest, 
composed of grass and dead leaves, is usually hidden deep 
in herbage, heather or bracken near the bank of the pond 
or stream, but it may be in the old nest of some such bird 
as a crow, and the top of an old pollard willow seems to 
be a favourite site. The nest is lined with dark brown 
down, plucked from the breast of the female, and this 
down is used to cover the eggs during the parent’s absence. 
The colour of the down is a useful feature in identifying 
the nests of ducks, as the eggs are all very similar— 


MALLARD PAIR 
Below we see clearly the difference between the duck and the 
drake of the common wild duck—the name mallard is strictly 
applied to the drake alone, but is now often used in a general 
way for the species. Note the drake’s white collar and dark head 
contrasting with the almost uniform brown of the duck. 
L у 
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reach from the ground, and the seeds of 
similarly situated plants. In the water or on 
the mud, vegetable and animal matter are 
taken together and sifted through the beak. 

The flight of the mallard is rapid, with 
quick, powerful wing-beats. The bird flies 
with neck outstretched, and rises with ease 
straight off the surface of the water, being 
also capable of an abrupt landing. In winter 
the huge flocks fly high, often drawn out in a 
V-formation. It is amongst these winter 
flocks that we get the best chance of seeing 
some of our rarer ducks and of trying to dis- 
tinguish the various species. 

One of the ducks that we are likely to 
confuse with the mallard is the gadwall. 
Induced to breed in Britain during the last 
century, this species is now well established 
in East Anglia, but it is found as a winter 
visitor in many other parts. It is greyer and 
darker than the mallard; the speculum, 


A. H, Willjord as the duck’s wing-patch is called, is 

SPREADING FEATHERS black and white, and in front of it there is a patch 
аа шша нс Has Putten: оце her teathars of rich chestnut which runs into the wing cover. L 

would seem to indicate that she is sitting on a large family, ; > = 
but it is more likely that she has a nest full of eggs. Notice the Both the upper and the under tail-coverts are bla К. в 
pale edges to the feathers, which by toning in with the high lights A slightly smaller bird than the mallard, the gadwall |" 


of the grasses behind, serve as an effective camouflage. x A : 
d is also very much shyer, and prefers lakes and isolated 


greenish, olive-brown or dead white—and quite un- pools to rivers or running water, hiding among the vegeta 
marked. The mallard lays from eight to fourteen eggs. tion during the daytime. The nest, made chiefly of 
The ducklings, which can swim as soon as they are out — grass, is near the water, and the down is greyer than 
of the egg, are covered with long downy hairs, brown that of the mallard, the eggs being usually buffish-white 
and buff streaked, and have 
a light and dark mark running 
across the eye. In protecting 
them the duck will pretend 
to be badly injured, flapping 
wildly in the water in an 
effort to draw away the 
intruder and give the ducklings 
time to dive and scatter and 
make for safety. In the 
water, with only their heads 
above the surface, they are 
almost invisible, but, once 
discovered, they may be 
picked out with the hand. 


Mallards pair for life. In the 
warm summer evenings the 
birds rise from their daytime 
resting place — usually the 
surface or bank of some open 
sheet of water—and fly down 
to the feeding grounds, often 
the banks of streams, ditches, 
ponds, or, if such places are 
near, the estuarine mud-flats. 
This daily migration is known 
as “flighting.” The bird 
also feeds in the fields, where 
it devours slugs, snails, worms 


HANDSOME TEAL 


The drake teal is a handsome little duck—this is our smallest species—and here we can see the 


and many harmful insects С кырсын arrangement of stripes over and beneath the eye, which are also well shown in the 
berri : ERI colour plate facing page 1073. The wonderfully fine vermiculated markings on the feathers round 
ries may be eaten if within the neck are also clearly visible and so is the nostril on the wide beak. 
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WIDGEON ON THE WATER 


1 
| 
1 The widgeon is one of our commoner ducks in winter, though it 
ы is not often found in England аз a nesting species. Above we 


a 2 Н 3 
oM VINE see a pair—the drake leading, the duck behind—on the water, 
nde z the reddish colour of the former’s head making it look especially 
= E SERSERAN dark against the grey of his other feathers. 


ا 
These young mallards (below), evidently cornered by the ~‏ 
photographer on the edge of a reedy pond, аге a fine, well-grown‏ 
lot. Notice that at present they all have similar plumage, for the‏ 
young males look very like the females until they have passed‏ 

their first winter. The dark eye-stripe is especially conspicuous. 


For the most part, the teal 1 
is a ‘freshwater duck, and a | 
woodland water bird at that. r 
Cover it loves, and no more 
likely spot exists than a 
sheltered, woodland pool. 
When aroused, the .teal rises 
even straighter than the 
mallard, and it is considerably 
quicker on the wing than that 
bird, its normal flight being as 
fast as that of any other of our 
birds. Teal keep very close 
together when flying, and twist | 
and turn їп a manner delight 
ful to behold; often the 
“ spring,” as a flock of them is 
called, will dive suddenly a few 
feet and then fly on—the change 
is one of elevation purely, not 
of direction. The teal’s nest 


WINTER CONCOURSE 
In the colder months, enormous numbers of ducks ot various 
species congregate on ponds and lakes. In the above photograph 
of a typical duck company we can recognize the drake mallard 
by the ring round his neck, and in the foreground is an equally 
conspicuous teal drake, with several ducks of the same species. 


Smallest of our ducks, the teal is a very handsome bird, 
whose length is only fourteen inches or so, as compared 
with the twenty-three inches of the mallard and the twenty 
inches of the gadwall. It is resident more or less commonly 
throughout the British Isles, especially in the north, and 
as a winter visitor is very frequent. The drake is grey- 
speckled, with a long white patch on the wing, and there 
is a very fine green patch which passes in a curve from 
the eye to the back of the neck ; the head is chestnut. 
The speculum is black and green and white-bordered in 
both sexes. This last feature is useful in distinguishing 

- е hen bird—which has none of the brilliant colours of 
the drake—from the hen garganey, a very similar species. 


Là xx de 2. 


e, 


B. Hanley 


Above is the female widgeon, whose colouring, although by no 
means so fine as that of her mate, is none the less more con 
spicuous than that of many female ducks. The head is a rich 
chestnut red, ang the boldly-marked feathers of the back at 
once differentiate the bird from the female mallard. 
is of the usual duck type, anywhere near some pool. 
The drake spends the day snoozing on the bank or on 
the water. The eggs, from eight to ten, are creamy, 
sometimes greenish, and the down with which the hen 
bird covers them is very dark, with pale tips. The 
ducklings are chocolate-coloured above, paler beneath. 
In the teal the competition amongst rival males is par- 
ticularly acute, and the drakes whistle іп а curious, soft 
tone to the admiring females, while their flights are most 
impressive to watch. 
7 Mentioned as being rather similar to the female teal, 
8. Haney the garganey is some two inches longer, and the drake 
is easily recognizable by the white, curved eye-stripe on 


TEAL'S HOME 


The teal, like practically all our ducks, nests on the ground— 


d usually (Among grasses and Tushes, but Sometimes in a-wWood or his brown head. The breast is reddish-brown and the 
5 е water. е eggs are пи 1 1 1 
and, except for being smaller than those of other КА, АРА Oh tie abdomen white, the flanks are Br eyish with darker 
. usual shape and colouring found in this group. markings, and the wings are bluish-grey when seen from 
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a distance, with long, pointed 
feathers that droop over from 
the mantle. The speculum is 
green and white. А distin- 
uishing point about this bird 
is the breeding note, variously 
lescribed as a rattle and а 
grunt and totally unlike that 
of any other duck. The nest 

built in a marsh or wet 
neadow, hidden in grass—the 
naterial of which it is made— 
ind lined with black, pale- 
edged down. 

The widgeon is one of those 
species which are common 
enough in winter, but whose 
breeding area in Britain is 
practically confined to the 
north of Scotland. The drake 
is very conspicuous with its 
large white wing-patch; the, 
head is chestnut, and so is the breast, whose colour, 
however, runs into the paler abdomen. There is a 
yellowish-white crest in the middle of the forehead, and 
the back, flanks and wings are greyish. The duck is best 


SHOVEL BEAK 


The bill of the shoveller duck is responsible for the bird's name, 

and is also as distinctive a feature as one could wish for. In 

this specimen, a female, it is so conspicuous as to give the bird a 

decidedly top-heavy appearance, and the tail actually seems to be 
tipped out of the water by its weight. 


distinguished from the female mallard by the redder 
head, smaller size and boldly marked back; the white 
on the wing is visible only when she is in flight, and then 
it appears as a double bar, not a patch, as in the male. 


Unlike the other species so far described, the widgeon is, 
during winter at least, an essentially saltwater duck, 
being then seen in enormous numbers off our coasts. 

One of the handsomest of our ducks is the shoveller, 
also called the spoonbill, a bird which owes its name to 
its very broad, spatulate bill. The drake has a pale 
breast, below which is chestnut—a reversal of the order 
of these colours as they appear in the widgeon. The head 
is bottle-green as in the mallard, the shoulder blue, and 
the eye yellow ; this last feature is unusual in this group 
of ducks. The shoveller female is similar to that of the 
mallard—which, however, is a much slimmer, longer- 
necked bird—and the big bill should always distinguish 
the shoveller. This species breeds in some localities in 
all parts of Britain, though it is common only in the 
north, and, besides being a winter visitor, it is also a 
noticeable passage migrant. On the wing it is heavier 
than the other ducks and moves more slowly, despite its 
rapid wing-beats. On the water it may be distinguished 
by its habit of swimming rapidly, in short rushes, with 
the bill held on a level with the water; it dives less into 
the absurd vertical position than do most of our ducks. 


pira is the name of another of our breeding ducks, and 
is aptly descriptive of the drake, for his two central 
tail-feathers are very long and pointed; they combine 
with a long neck and higher, squarer head than usual to 
give the bird a rather characteristic appearance. The 
white underparts run into a long stripe that comes well 
up the back of the neck, which, with the head, is deep 
brown. The rest of the bird is grey-brown with paler 
markings, buff sides and black under tail-coverts. Swift 
on the wing, the pintail is not very difficult to pick out 
in a flock of mixed waterfowl. An estuarine species, it 
does not take much to inland waters, and it is so very 
shy that it will usually escape the fowler. 
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PROMINENT TAIL 


One should normally be able to recognize the drake pintail 
without much trouble, for the long tail which gives the species 
its name is an outstanding feature. Another character to 
note (though it is not very easy to see in this picture) is the 
white front to the neck, while the plumage is generally bright. 


= ea 
B. Hanley 


The Fishes of Our Seas. 13 


LANCELET AND LAMPREY 


HE first of the creatures covered 

marine habitat may be held to jus 
is usually held to be an extremely 
creations—so ancient, indeed, that its 


antiques of the ocean are the lamprey 


HEN a dredge is hauled up from the bottom ot 
VV the shallow coastal waters, and the multi- 
farious contents are disclosed, quite often a 
small translucent object somewhat like a knife-blade will 
be seen hopping about on the deck. To the casual 
observer it will be just another example, of the 
. unlimited variety of forms which our seas contain, but 
to the man who holds the key of its secrets, it is a 
walking, or swimming, text-book on the beginning o! 
vertebrate evolution. This is because the lancelet, or 
Amphioxus, as scientists call it from its shape (Gr. 
amphi, on both sides ; oxus, sharp), is generally believed 
to be an antique, a relic of the early stages of evolution 
that has persisted through the ages to the present day. 

Imagine what our feelings would be if we suddenly 
discovered that Julius Caesar was still in our midst and 
alive: think of the many vexed questions his testimony 
would solve. But the testimony of the lancelet does not 
extend a mere two thousand years back. The earliest 
fishes of which fossils are preserved date from Silurian 
times, that is, say twenty-four million years ago, 
and the lancelet is even more primitive than these ; 
so from the point of view of age this small slip of life can 
make Man feel a mere infant. 

Now, the chief distinguishing characteristic of the great 
phylum of vertebrates, which contains Man, is the 
possession of a bony, jointed, vertebral column, or 
backbone, which houses the spinal cord and is of great 
significance in the evolution of the higher forms of life. 
And the reason why the lancelet is so interesting to 
students of evolution is that it demonstrates a half-way 
stage in the development of the backbone. 

Seemingly, what happened was this. The first step in 
the direction of an efficient mechanical axis for the body 
was an elastic structure called the notochord (Gr. noton, 
back; chorde, string, cord), which is still seen in its 
original form in the lancelet and the earlier stages of the 


LOWLY LINK IN LIFE'S CHAIN 


A common denizen of the shallow 
like body is shown above. > rdly a 
history of evolution, for it occupies а position in the sc. 


and affords the b 
“notochord " which h 


» 


by this chapter is по 
tify its inclusion in 
ancient link betwe' ; 
direct ancestry flourished in the 


Though hardly arresting at first sight, this creature is 
ale of life between the vertebrates and the invertebrates, 


est evidence we have of the manner of the developme! 
as been observed in the growing embryos of vertebrates like Man 


IN EVOLUTION'S STORY 


t, strictly speaking, à fish, though its 
this section of our work. The lancelet 
en the vertebrate and invertebrate 
pre-fish ега. Other 


s and the hags, also dealt with below 


It lies between the spinal cord and the 


sea-squirts. 
large 


alimentary canal, and is composed of cells with 
spaces in them filled with water under pressure, and « 
this the muscles can play with some approach to t 
efficiency of a true vertebrate 

Within the human embryo a notochord is present [ог í 
time, and in some fishes it is found enclosed by t 
backbone; but in most vertebrates, when they pass t 
embryo stage, it disappears, giving place to the we 
known structure, which is stronger because of thi 
deposition of true bone and just as flexible by reason 


n 
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W. S. Berridge 
LAMPREY'S MOUTH 


The sucking disk on the underside of the head of the common or 
sea lamprey presents the extraordinary appearance shown above. 


With this organ the creature attaches itself to a fish, sucking 
sustenance from its host’s flesh ; 


in these circumstances its gill 
slits are used for both drawing in and expelling water 


of the jointed vertebrae. Until creatures possessed 


proper bony backbones there was nothing of еп 
internal structure to fossilize, and so we should have been 
completely in the dark as to how this most important 
step in evolution was 
taken but for the 
existence of this living 
witness, the lancelet. 
For the rest, amphioxus 
is not a creature that has 
proved itself to be par- 
ticularly progressive. 
Certainly, it has a tail 
prolonged beyond the 
anus, enclosing the end 
of the spinal cord, which 


Н. Н. Goodchild 


waters close t 5 is / Cus ance! yhose - ге : 
a о the seashore is Amphioxus, the lancelet, whose thin, blade marks a stage forward in 


an important link in the Е 2 
efficient progression, and 


nt of the backbone, possessing that 5 Pind. 
F 3 is a characteristic of true 
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LAMPREY AND LAMPERN 


Those whose sole knowledge of lampreys is that King John died of a 
surfeit of them may sometimes have wondered what these creatures 
may be. Their curiosity is satisfied in the photographs above, the 
upper showing the common or sea lamprey, and the lower the river 
lamprey, orlampern. Note the seven gill-openings in both. 


vertebrates ; also a blind pouch opens out of the digestive 
tube, which is the homologue of our liver. But, apart 
from these indications, it shows no great promise, living 
а bottom-seeking, mud-grubbing life, and feeding by 
waving a stream of water through a porous throat that 
sifts out minute organic particles and. passes them down 
into the alimentary canal. 


Aost as interesting as the lancelet is the sub-class of 

Cyclostomes (Gr. cyclos, circle ; stoma, mouth), con- 
sisting of two families, both of which are represented in 
British waters, the lampreys and the hags. Ofthe former 
two British species are generally distinguished, the sea 
lamprey (Petramyzon marinus) and the river lamprey, or 
lampern (P. fluviatilis), though a smaller form, the brook 
lamprey, is sometimes added. б gu 

Instead of mouths, all 
lampreys have disks, by | 
means of which they can 
attach themselves to various | 
objects, and their gill-open- 
ings number seven on each 
side ; their bodies are smooth 
and scaleless and have vertical fins only, two dorsals 
and a caudal, the rear dorsal fin being continuous with 
the latter. In the past they were much esteemed as 
food, and the city of Gloucester, which contained one 
of the main fisheries, had to forward a dish to the 
sovereign at certain intervals. 

The sea lamprey is not rare, especially on the west coast 
of England. It attains a length of three feet or more, 
and is dark brown above, with greenish mottlings which 
shade to silver beneath. The lampern, however, grows 
to about sixteen inches only, and is browner and less 
mottled, being more like an eel in coloration. Spawning 
takes place in the spring, after a migration in which the 
sea lampreys come up the rivers and the lamperns seek 
the higher reaches. A groove or nest is scooped out in 
the gravel, in which the eggs are deposited and then 
fertilized by the male, the whole process being so 
exhausting that it is doubttul whether more than a very 


| small percentage of the 
males ever recover from it. 
When hatched the larvae 
are blind and toothless ; 
they live а burrowing life 
in the mud for some years 
before they undergo meta- 
morphosis and become 
mature. For some time 
lampreys in this stage 
were believed to be a 
different species апа were 
classed as such ; certainly, 
the complete change not 
only in form but also in 
habits is surprising 
==“ enough. The adults feed 
chiefly on small animal life, fish ova and the like, but 
they also have the extraordinary habit of attaching 
themselves to fish by means of the sucking disk and living 
as parasites on the flesh of the host. The hag-fish 
(Мужте glutinosa) is very similar to the lampreys, 
except that it is purely a seafish. It is chiefly 
remarkable for the enormous quantities of mucous 
slime that it secretes’ The importance of the 
Cyclostome in revealing a page of the world’s history 
is nearly as great as that of the lancelet. It has 
reached a stage beyond the latter and has become 
a true vertebrate fish, but in many respects its structure 
is primitively significant. 

The nearest approach to the Cyclostomes is a group of 
fishes known as the Ostracoderms (Gr. ostrakon, tablet, 
plate ; derma, skin), which are the first known ancestors 
of bony fishes. They ived in late Silurian and Devonian 
times, or, roughly, twenty million years ago, and were 
heavily armoured with plates of bone. Otherwise they 


W S. Berridge 


HAG OF THE SEA 


Obviously primitive is the hag-fish, a seafish' closely resembling 

the lamprey. This eel-like creature has the latter's penchant 

for a parasitic existence and possesses the same sucking-mouth ; 

it also secretes vast quantities of mucus, which gives it a slimy look. 
were like the Cyclostomes, for they had no jaws, only a 
sucking, mud-grubbing aperture, and they had six 
or seven gill arches. It is from the first of these gill 
arches that the modern fishes have derived their important 
possession of biting jaws, leaving only five to support the 
gills, and in the lampreys and Ostracoderms that step 
has not been taken ; this is proved conclusively by their 
extra arch. This up-and-down movement of the jaw is a 
very important factor in the pre-eminence of vertebrates, 
no other phylum possessing it. And so when we enjoy 
our morning kipper, we may remember that it was far 


away in the Silurian swamps that the problem of chewing 


was first worked out, and of this the structure of the 
Cyclostomes is a reminder still living in our midst. 
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BOX AND JUNIPER 


Bon box and juniper are grown to a varying ез 
concerned with them as they appear in thei 
on the slopes of the North Downs in 
both one and the other are very differen 

: the well-kept public ап 


~ 


МЕ of the smallest of our native trees, and in many 
O ways one of the most attractive, the box is ap- 
preciated as a tree only by those who have seen 
it growing in the wild state, and especially on Box Hill 
in Surrey. There the rambler will find himself in a forest 
of box, yew and, higher up, oak and beech, and will see 
also an amazing number of fine specimens of such trees 
as the whitebeam—which, like the box, grows probably 
better on Box Hill than anywhere else in Britain—the 
dogwood, spindle and wayfaring tree. Most of these 
small trees, which are usually known only as shrubs, are 
to be found growing to true tree stature in this favoured 
locality, and there they are really wild. As regards the 
box, in fact, there are few other places in Britain where 
the tree may be found in the wild state. Kent, Surrey, 
Buckinghamshire and Gloucester are the only counties 
in which it appears to be native. 


ON BOX HILL’S SLOPE 


The box and juniper are often found in association with each 
other, and this is especially the case on that part of the North 
Downs which terminates in Box Hill, in Surrey. In this picture of 
a typical stretch of that famous resort of country-loving Londoners, 


we see the two trees growing side by side on the slopes of the hill. 
Н. Bastin 


the Box Hill region. 
t from their shaped an 
d private parks and gardens 
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UNSHAPED BY MAN 


xtent as ornamental shrubs, but here we are 


r natural state—as they grow, for instance, 
Seen in these circumstances, 
d regimented fellows of 


When growing wild the box is a very different tree 
from the one we are accustomed to seeing in our parks 
and gardens. Grown to full height—about twenty feet, 
with a girth of as many inches—it has a straight, slim 
trunk, small, up-shooting branches, and long, drooping 
twigs which hang down in sombre festoons, lightly clad 
with immense numbers of small, leathery, evergreen 
leaves. When cultivated it is often a mere dwarf, a 
hedge-plant twenty inches high, cut back year by year in 
a way that would discourage most trees to the point of 
death. Even when allowed to grow to a fair stature, 
it is so rigorously clipped that it presents an unbroken 
front, a solid wall of leaves, squared, rounded, or other- 
wise following obediently the gardener's whim. 

The leaves of the box are leathery in texture, very 
dark in colour and shining on their upper surface ; 
the undersides are paler. They grow in opposite 
pairs, are ovate-oblong in shape, and have the edges 
often slightly recurved. In spring the new crop of 
leaves is of a much brighter green than the old, but they 
do not show up much against the masses of the darker 
foliage of previous years. The bole of the tree is greyish, 


and is covered with thin, rough 
bark, the irregularities of which run 
in a vertical direction. 

In mid-spring one may look for 
the box flowers, which are greenish- 
yellow and are borne in small 
clusters arranged in a rather curious 
w They spring from the. leaf- 
axils, апа the uppermost flower of 
each cluster is a  fully-developed 
female, while the remainder are 
males. The female flower has a 
varying number of sepals, anything 
from four to twelve, and a rather 

uous, rounded ovary which 

s three styles. These are ready 

to receive pollen from the male 
flowers of other clusters some time 
before the males of their own cluster 
are open, so that. self-fertilization 
is avoided. When ripened, the 
ovary terminates in a triple beak, 
and its three segments each contain 
one or two small, black seeds. The 
fruit is, ripe in August. The male 
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The box is seldom a large tr 
t ү feet or so. 


upwards by the competition of other tre 


in their near neighbourhood 


SLENDER SHAPES 


>, though its attenuated form may reach a height of 
In the photograph above ( 
near Dorking) we see a small group of box tr 


ken, like the one opposite, on Box Hill, 
s which have been compelled to grow 
In the photograph 


on the left is a fine bole; notice the greyish, rough bark, and the suckers about the base. 


flowers retain a rudimentary ovary, 
and consist otherwise of four peta 
and four stamens. 

Box-wood was once in enormous 
demand, for it is the finest of all 
woods for the engraver, and when 
all book illustration was done by 
means of wood-blocks there was a 

ant call for the produce of 

little tree. The invention of 

gravure and other cheaper and 
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simpler processes killed the market 
for the wood, but though there 

still no commercial use for it in 
Britain, there has of recent years 


been siderable increase in 
wood-engraving as an art, so that the 
neat blocks of yellowish wood are not 
without their users, even in our 
mechanical ag When the block- 
maker's demand ceased, the cabinet- 
maker stepped in, and the use of 


| } 
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BOX DETAILS 


The fruits of the box (left, above) are berries, of greenish hue, 
the whole ovary forming the berry. The triple “ beak " which 
appears at the top of the ovary is seen to advantage in this 
picture. On the right, above, we see the flowers, small and 
yellowish in colour, clustered in the axils of the leaves. 


box-wood for inlays has increased considerably. Hard, 
fine-grained and of good colour, box-wood is excellent 
for this purpose, although its small size precludes its 
use for any larger work. Box-wood also makes remarkably 
fine walking-sticks, which take a high polish and, after 
long use, retain a very rich, deep yellow colour. 

Small household articles, toys and similar objects 
may be turned from box-wood ; indeed, it is ideal for any 
purpose where small moving parts of 
wood are required. The wood-carver, 
too, provided he is not working at 
any very large subject, finds an 
admirable medium in box, not only 
on account of its hardness, but also 
because of its colour and fine graining. 
Many people recommend soaking the 
wood in water for twenty-four hours 
and then boiling it as a means of 
preparing it for use, since this treat- 
ment is said to improve the wood 
enormously. As might be expected 
from its very slow growth and close 
grain, box is an extremely heavy 
wood, being the only one of our 
native timbers that will not float. 

In those places where the box grows 
at its best another of the least familiar 
of our native trees may also be found 
flourishing. The juniper is by no 
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means so local in a wild state as the box, for it 1s pretty 
widely distributed throughout the country, but it is 
even less known than the box, because it is not grown 
much in gardens. Curiously enough, the best place to 
see the juniper is in a part of the North Downs range in 
Surrey, very close to Box Hill; this district, near 
Mickleham, is called Juniper Hill, and here the trees 
grow in as great abundance as do the box trees near by. 


JUNIPER FEATURES 
The male flowers of the juniper (left, below) are not conspicuous, 
but consist of little clusters of yellowish anthers. The berries 
(right, below), which are found on separate trees from the male 
flowers, are green in their first year, but when ripe a year later 
it will be found that they have turned a fine blue-black colour. 


/, Dennis; Н. Bastin 
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At its best the juniper 
is a small, neat, spindle- 
shaped tree, rather like 
a thickened, miniature 
edition of the Lombardy 
poplar, but on the more 
wind-swept portions of 
the hills it is a mere 
shrub, only a few feet in 
height. In contrast to 
the box, the juniper has 
an enormous girth com- 
pared with its height ; it 
may measure as much as 
five feet round, whereas 
the height is rarely more 
than twenty feet. 

HE leaves of the 

juniper are of the 
same type as those of the 
true conifers—by many 
authorities the tree is 
classed as a conifer— 
being needle-like, sharp- 
pointed and evergreen. 
They are rather glaucous 
and are borne in whorls 
of three. The branching, as might be guessed from the 
shape of the tree, is of the type known as fastigiate (see 
page 584), and there are often two or three equal main 
stems instead of a single one. The juniper is a dioecious 
tree, the male flowers being in small, rounded catkins, 
the females resembling tightly-wrapped leaf-buds rather 
fleshy in texture. They are succeeded by black berries, 
which have been put to innumerable uses—more even 
than the berries of most trees. Amongst these may be 
mentioned the burning of juniper as a disinfectant 
against contagious diseases, and, on a funeral pyre, as a 
protection against evil spirits. This second usage is 
preserved in some parts of Europe, where juniper boughs 
are burned by the peasants outside their cottage doors 
as a charm against evil. Ginévrette is a drink brewed in 
France from the fruits, and they are extensively used 
as a flavouring for gin. Oil of juniper, distilled from the 
berries, is employed in medicine for certain diseases of 
the heart, and is good for lumbago and rheumatism. 
between 


HINTS ON LEAF STUDY. 2 


such trees as the sugar maple 


Ка Зи Ами 


This juniper tree, growing on a bare and exposed piece of down- 

land, shows the result of continued exposure to a prevailing 

wind which, in this case, evidently blows up the slope of the 

hill. Notice the way in which the whole tree has been bent over, 
so that it grows almost parallel with the ground. 


Juniper bark is reddish and fibrous, and the wood is 
hard, aromatic and yellowish ; the fine graining and 
remarkably good “ беше” make juniper additionally use- 
ful where a small wood is wanted. Walking-sticks, cups 
and other small, turned articles are made of it, and it also 
burns extremely well. A dwarf form of juniper is found 
in the mountains of the northern part of the British 
Isles; and the Virginian juniper, a much larger plant, is 
often grown in gardens. The latter may be distinguished 
not only by its greater size, but by the fact that the 
leaves are in threes, united at the base ; the red heart- 
wood of this tree is responsible for the “ cedar " of our 
so-called cedar-wood pencils, the tree being usually 
called in America the red cedar. 


A few points, however, are of value for 
the identification of conifers even without 


BOWED BY THE BLASTS 


This note is a continuation of that which 
is given in page 958, where some general 
remarks are made on the value of the 
collection and study of leaves as a means of 
recording and identifying trees. The value 
of a whole series of leaves, and of typical 
specimens, is emphasized in connexion 
with the three sub-species of lime tree, and 
another good instance of this is the white- 
beam, which varies enormously, even in 
the same locality, in the shape of its leaves, 
while several sub-species are distinguishable 
even by the quite inexperienced botanist. 

With many trees, of course, the collection 
of leaves alone may be of little value, 
especially if the doubtful specimens have 
not been checked against those in a 
recognized collection. The differences 


(Acer saccharum) and the Norway maple 
(A. platanoides), for instance, are so small 
that it requires someone well acquainted 
with both species to tell them even by the 
finest specimens of leaves. 


Characteristics of Conifers 


With the conifers an even more awkward 
situation may arise, for many of them lose 
the leaves off the twigs if they are dried, 
and the cones, too; and particulars of the 
general form and size of the tree are often 
necessary before even ап expert will 
definitely name some species. This leads 
the botanist inevitably to the business of 
collecting the cones as well as the leaves, 
and from that it is an easy step to the 
collection of the fruits, and then the 
flowering sprays, of all the trees. 
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having recourse to the amassing of a huge 
amount of material. The number of 
needles in each bunch is a point of import- 
ance when we come to the members of 
the genus Pinus, whilst in the various 
firs the arrangement of the needles along 
the twigs, the colouring of the underside, 
the shape and nature of the buds—whether 
sticky and resinous, or free from resin— 
are all diagnostic characters for one species 
or another. The differences between the 
various species of spruce, silver fir, larch 
and cedar are also easier to learn from а 
collection of twigs. The thick shoots of 
such trees as these, of course, cannot very 
well be pressed, and they should be laid 
aside in paper folders and kept in a large 
herbarium cabinet. 


Wonders of Insect Life. 18 


BUSY INDIVIDUALISTS OF THE WASP WORLD 


'ASPS of social habit are discussed in the opening chapter of this series. Quite as interesting 
are the solitary species which now make their appearance in our pages—the potter and 


masons, the diggers, 


the sand wasps and the curious little “ cuckoos." Рог 


many 


centuries the ways of these insect solitaries have furnished each succeeding generation of + 
inquiring naturalists with a fascinating subject for observation and careful study 


N earlier chapter in this section (page 821) has 
already been devoted to the various forms of 
solitary bees that the rambler is likely to 

encounter without any special searching. Among the 
. wasps, too, there are a large number of solitary species, 
insects of solitary habit which are related more closely to 
the social wasps, such as those described in Chapter т 
of this series (page 24), than to the bees. Often these 
solitary forms closely resemble the ordinary wasps, at 
least to the inexpert eye, but in their mode of life they 
are very different. - 

Several of these wasps have been given popular names 
covering all the members of each group, just as with the 
solitary bees. Thus there are potter wasps, mason 
wasps, sand wasps—the name in every case giving us 
a clue to the insect’s activities. So numerous are 
the solitary wasps that all we can do here is to give an 
outline of the habits of each type and describe one or 
two of the commonest species. 

One of the most fascinating of all our solitary forms is 
the potter wasp, Eumenes co-arctata. This is our only 
potter wasp; it is small, about half an inch in length, 
and is black with a few thin yellow bands, of which the 
central one across the abdomen is incomplete. All the 


POTTER AT WORK 


Below is the potter wasp, Eumenes co-arctata, our sole British 
representative of a most fascinating group. The nest, attached 
to a stem of heather, consists of a single cell, and that seen here is 
as yet unfinished, for there is a hole in the top which will later 

be completely covered (х 6 approx.). 


. С. Hinkins 


wasps have a narrow waist of varying length, and in 
Eumenes this consists of the first abdominal segment, 
which segment is considerably thinner than the rest of 
the abdomen and is prolonged in front into the very fine 
waist proper. This feature enables the potter to be recog- 
nized at once. : 
Restricted to heaths, chiefly in the south of England, 
the potter earns its name by the neat, flask-shaped cell 
which it attaches to the stems of heather or some other 
convenient plant. This cell is made of minute pellets ot 
clay or mud, cemented together with the wasp's saliva, 
and, as with all solitary wasps, it is the work of the female 
insect alone. The top of this cell, which is attached to 
the stem by its side, consists of the “ neck ” of the flask, 
though there is no opening when the cell is built. The 
cell is carefully filled with tiny caterpillars, room being 
left at the top for the female Eumenes to lay her egg, 
which is suspended in such a way that the grub cannot 


J. J. Ward 


CUCKOO WASP 


The wasps, like the humble-bees and solitary bees, have a 

number of cuckoo species which lay their eggs in the nests of other 

wasps, and here we see a cuckoo wasp about to enter the nest of a 

species of Odynerus, built in the mortar between two bricks of 
an old wall. (Slightly more than natural size). 


be harmed if the caterpillars wriggle, but can yet devour 
them, bit by bit, while still hanging above them. Exactly 
what happens when the wasp stings the caterpillars is 
not known, but it is certain that they are reduced to a 
state of relative inactivity, which enables the helpless, 
soft grub to feed upon them while their flesh is still fresh, 
and, in fact, alive. When full-grown the grub changes 
into a pupa, and thence into an adult, when it bites its 
way through the neck of the flask. 

Members of the genus Odynerus have provided 
philosophical entomologists with entertainment and 
food for thought for centuries, so remarkable is their 
mode of life. They are all black and yellow, but have 
only a very short, narrow waist, like that of the 
social wasps, instead of the long one which distinguishes 
Eumenes. A wall, an old sandbank, a garden path, a 

1084 


3 


« 


aL, 


n 


"a. 
У ај 
„* я, 


GRUB GOURMAND 
Unearthed from the subterranean cell in which it completes its 
development, the Odynerus larva lies exposed, surrounded by 
the numerous small caterpillars which have been collected 
by the mother wasp. Оп these it will feed until it pupates (X 4). 


ыу | _ 
LARVA AND PUPA 


Above, in the second photograph of this Odynerus series, is 
seen the full-grown grub ready to pupate in its burrow, while in 
the photograph below (3) is the grub just turning into a pupa 
in the subterranean cell, which also serves it for cocoon (X 4). 


MASON ENERGY 
The mason wasp seen above is Odynerus spinipes, whose earlier 
stages are seen on the three left-hand pictures in this page. Here 
(4) it is hard at work on the business of excavating its burrow. 
The jaws are the only tools used in removing the soil (X r4). 


The mouth of the Odynerus’ burrow is protected by a curious 
little chimney, composed of the grains of soil removed during 
digging operations, Above (5) we see a close-up of the chimney 
( 2), while below (6) is a view of a colony of these mason wasps. 


к коел з сик. леш а 
OPEN AND SHUT 


The members of the Odynerus genus of wasps resemble the social 
wasps in the way in which they hold their wings when at rest. 
The specimen on the left, above, set out as it would be in a 
collection, shows the full expanse of the wings, while that on the 
right has them folded in characteristic longitudinal fashion ( x 31). 


н. Bastin 


hole in mortar—these are the places that the female 
Odynerus seeks for, varying her habitat according 
to her species. For our example we will take a species 
that burrows in a sandy bank or soft wall. She starts 
her work by making a tunnel, several inches deep, 
branching at the base of the main shaft to several cells, 
in each of which an egg is laid, suspended in the same 
fashion as that of the potter wasp. 


"pus mouth of the tunnel does not open directly on to 
the air, but is protected by a curious chimney, 
composed of the pellets of sand which have been removed 
during the process of excavation. This chimney begins 
straight and then curves downwards almost at right 
angles to its original direction; it serves not only to 
prevent rain from blowing or 
dripping down the tunnel, 
but also helps to keep out the 
cuckoo species that attacks 
Odynerus. Each сей is 
stocked with caterpillars, 
twenty or more in number, 
and then the wasp demolishes 
the chimney bit by bit, each 
pellet being taken back into 
the tunnel and packed in as 
filling. What the wasp does 
if the chimney is accidentally 
destroyed is not certain ; pre- 
sumably she collects grains 
from other sources in order to 
fill the tunnel. ~ 
Before we leave Odynerus, 
we may also deal with the 
parasite referred to above. 
This is a very beautiful 
insect known as Chrysis, the 
ruby wasp. It is brilliant 
metallic green and red and 
gold, and may often be seen 
hovering uncertainly round 
the place where the Odynerus 
burrows are—for where there 
is one burrow there аге 


MASON TENEMENT 
This mason wasp, one of a species which builds up its cells 
rather than places the eggs in chambers hollowed out in 
a burrow, has chosen a convenient corner against a window 
for its home. The various cells are seen in section, with their 
occupants snugly feeding within. 


usually several. This cuckoo is seeking 
an opportunity to creep into the burrow 
and lay her own eggs, which will hatch 
into grubs that eat, first, the mason’s 
grubs, and then the caterpillars that 
have been stored up for them. 
There is another form : of mason 
which, though it sometimes makes a 
| tunnel, more often builds up a mass of 
| cells in a heap of mortar of her own 
construction, in the angle of a window 
frame or in a depression or slight hole 
| between two bricks in an old wall. 
As may be gathered from the descrip- 
tion of Chrysis, there are cuckoos among the wasps as there 
are among the bees. One of the most remarkable of these 
is a curious creature known as Mutilla europea, which may 
easily be mistaken for a very large ant, for it has no wings 
and in shape closely resembles an ordinary ant. Actually, 
it is a wasp, and has a most effective sting, as anyone 
who has tried to pick up Mutilla can testify. Half an 
inch or more in length, it has a large reddish head, 
brown thorax, and blackish abdomen with two pale 
yellowish bands. The whole insect is very hairy. This 
description applies to the female; the male is winged 
and has red on the thorax and white on the abdomen. 
This form parasitizes humble-bees, probably laying its 
egg in their larvae. When the Mutilla emerges it remains 
in the nest if it is a female, and feasts for a while on the 
honey there, while the males leave the nest at once and 
feed on flowers. Cases are known where there have been 
more Mutillae in the nest than bees, which shows how 
effective this parasite may become at times. Another 
species of Mutilla occurs in 
Britain, but it is not very 
common, nor is it con- 
spicuous ; and Myrmosa is a 
third insect of similar type 
which may be found in sandy 
places. Both noteworthy for 
the resemblance of the 
females to true ants, they 
are parasitic in the nests of 
certain of the species ој 
solitary wasps. 


M^* of the solitary wasps 

may be seen sunning 
themselves, as well as feeding, 
on the heads of those great 
umbelliferous plants that are 
so noticeable a feature of the 
wayside and woodland clear- 
ing in summer. Amongst 
these are some forms whose 
abdomen is divided into 
rings each of which is rather 
convex, so that the segments 
are more clearly marked 
than is usually the case ; the 
colour scheme is the familiar 
combination of banded 


J. J. Ward 
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black and yellow. These are probably members of the 
genus Cerceris, and may be taken as representative of the 
group known as digger wasps. The members of this 
genus feed chiefly on beetles, usually weevils of a type 
that are harmful to plants or trees, so that they may be 
regarded as useful insects, as, indeed, are nearly all the 
solitary wasps. One species stocks its burrows with 
bees. The victims are stung into a state of paralysis, 
and then piled up in the burrows, which are excavated 
in the bare, dry soil. Each burrow is about three inches 


in length, and half U-shaped, vertical to start with, 
horizontal at the far end, where there is a cell containing 
Further 
In those 


an egg and a stock of food for the young grub. 
cells are built out from the walls of the tunnel. 
species which choose hard-bodied insects 
such as the bees and beetles, the victims 
are crushed to a certain extent before 
being put into the burrows. One point 
that should be noted, for it applies to 
a great number of our solitary wasps, 
is that the victims are often chosen 
from one species only of beetle or 
caterpillar, the wasp unfailingly stock- 
ing its burrows with this species, 
although there may be innumerable 
insects at hand that would seem to 
be equally suitable. 

The best place to find all these wasps 
at home is, without doubt, a hot, 
sheltered, sunny sand or gravel pit, or the surface 
of a dry, sandy, well-worn path across a heath or 
common. On the sand, especially, one may notice 


a very curious insect, which runs as much as it flies, its 
antennae and wings continuously quivering, as though 
it is hot on the trail of some prospective victim. The 
noticeable feature about this insect is that its abdomen 
seems to be almost completely separated from the rest 
of the body, on account of the great leneth of the waist. 


x х : Jed. Ward 
APPROACHING HOME ; 
Ammophila, known alternatively as Sphex, for there is much 
confusion in the naming of the Hymenoptera, lives in a burrow 
in the sand, and here the female is seen approaching her home. 
The burrow will contain one caterpillar, not a number as in 
the case of the Odynerus (natural size). 


Nk rs 
astín t 
WASP-WAIST ' 

These two photographs are of the sand wasp 
—a fine, distinctive insect whose abnormally 
long waist at once attracts attention. The 
body is black, with tbe waist reddish, and the 
legs are well adapted for swift progress over 
the sand. Above, the insect is seen with a 
caterpillar which it has stung into immobility 
and is dragging along (left, X 13; top, X 1j). 


The fore-part of this waist is black, and 
then there is a yellow patch which carries 
it on to the abdomen proper, which is 
tipped with black. This insect is one of 
our members of the genus Ammophila, 
which is also called Sphex by some 
writers ; they are known as sand wasps. 

Spiders, caterpillars or flies form the victims of the 
sand wasps, and where caterpillars are taken, the quarry 
is often actually larger than the wasp itself, which may 
be seen toiling along the sand with the prey gripped 
in its jaws. In those species that kill such large 
caterpillars, a single victim is sufficient to fill the burrow 
and provide for the young larva of the wasp. 

As may be imagined, those species of wasp which prey 
on spiders for the provisioning of their nests have by 
-no means so easy a task as those which sting defenceless 
caterpillars. The spider is well armed with jaws whose 
poisoned bite means instant death, and the wasp must 
use its wings and long legs to keep the greater part of 
its body out of range ; a single sting, however, is sufficient 
to paralyse the spider, which is then hauled away by a 
leg to the spot where the burrow has been made. 

Or the other genera of diggers, that called Crabro 

contains some noticeable and common species, such 
as C. cribrarius. This species feeds on flies, and catches 
them whilst they are enjoying a meal on a flower-head. 
The female wasp may often be seen hovering over the 
head of an umbellifer, then “ stooping " after the manner 
of a falcon, stinging the fly and carrying it off. The male 
has curiously flattened fore-legs, which are produced 
sideways into a large plate ; the reason for this develop- 
ment in this sex, which does no useful work, is not known. 
In other members of the genus the antennae are also 
modified by having one or more of their joints fused or 
flattened into some curious form or other. Cribrarius 
makes a deep shaft, six or seven inches down, before the 
first cells are excavated. There are many species of 
Crabro—some of them are now put in other genera— 
and all are black, black and yellow, or brown and yellow. 
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The Flowers of Our Countryside. 35 


FLORAL TENANTS OF THE CRANNIED WALL 


Ts chapter covers some of the more prominent members of what may be styled the “ old 
wall association-"—plants, that is, that spring from the earthy pockets afforded in 
such plentiful measure by crumbling walls of brick and stone. Included among the plants 
described are the wild versions of one or two well-known garden favourites, while mention 
is also made of near relatives of certain wall-climbing plants—species which are found not 

on ruined masonry but most usually in the open fields ~ 


МЕ of the most obvious plant associations—and 

one that is very easy to discover—is that which 

grows on an old wall or among ruins. In such a 
situation we find, besides a number of those plants which 
are liable to crop up almost anywhere, several fascinating 
species that we must not expect to see anywhere else. 
Of these a remarkable example is wall pennywort, a 
plant that is no relation to the marsh pennywort described 
in page 734, but owes its name to the same feature 
of round leaves having stalks in the middle of the leaf. 
Wall pennywort—which may also be found on damp, 
shady banks and among rocks—has exceedingly succulent 


ENGLISH STONECROP 


The English stonecrop (Sedum anglicum) (below) is not our 
commonest stonecrop species—that distinction rests with the 
ellow or biting stonecrop—but it is certainly one of the prettiest. 
he starry white blooms and small, fleshy leaves, thickly clothing 
the stems, are very evident in the photograph below. 
A. W. Dennis 


leaves, depressed in the centre and notched round the edet 


The whole plant, indeed, is of that shiny, succulent habi 
in 


which characterizes many plants that grow in very 
situations or on the seashore. The flowers are yellowi 
green and extremely numerous, being borne all the 
up the long flower stalks, which bear only a few lea 


The leaves die down when the flower stalks grow : 


This easily recognized plant is a near relative ot n 
of the favourite flowers of the rock-garden, bein 
member of the Crassulaceae, which includes the con 
yellow stonecrop, Sedum acre, also known, from its 
taste, as biting stonecrop and wall pepper. Amon 


W. М. Ellis 


LEAFY ‘PENNIES’ 


Wall pennywort is the name of this plant (above), and it is not hard 

to see how it arose when one considers the round form of the leaves 

— peltate, in the botanist’s language. Common on banks and on 

old walls, it is an attractive plant, having tall spikes of greenish 
flowers and smooth, shining leaves. 
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‘ LIVE-FOR-EVER ' 


The house-leek, of which an ex- 
ceptionally fine plant—or rather, 
group of plants—is seen on the 
right, has a tall spike of large, 
rose-red flowers, shown clearly 
in the photograph above. Notice 
the fleshy leaves on the stalk. 


stonecrop, which has longer, 
awl-shaped leaves, and 5 
usually 
escape from gardens. The 
only other yellow-flowered 
species are rare and local, 
being restricted to the West 
Country and Wales. Of the 
white-flowered species, Eng- 
lish stonecrop is common in 
many places, occurring in 
situations similar to those 
favoured by the wall pepper. 
Its leaves are not so crowded 
as the wall pepper's; the 
flowers are white with red 
spots, star-like, and have 
conspicuous purple anthers. 
In all the members of this 
genus there are five sepals 
and petals, and twice as 
many stamens. Several other 
species are found as escapes 
from gardens, and one or 
two others are wild but rare. 

The orpine or livelong, 5. 
telephium, is a very different 
and distinctive plant. Its 
stems are often about two 
feet in height, its leaves 


regarded as an- 


E. J. Hosking 
most common of all the flowers that grow on walls, on 
dry banks and in sandy places, it makes a great show in 
summer with its masses of brilliant yellow flowers. The 
leaves are numerous, sessile and fleshy, and cover the 
stems completely. There are several other species, some 
of which are common, including the crooked yellow 


Orpine is 


GREATER CELANDINE 


The lesser celandine, described in page 161, is one of the 
commonest and best-known of all our wild plants, but the 


and leaves. 


greater species, seen below, is no relation. It is a member of the 
poppy tribe, and has yellow flowers and soft, very | 
Banks and old walls are its habitat. 


stems 


R. B. Matson 


broad and toothed and sessile, its habit very fleshy. The 
flowers, borne in great numbers in terminal corymbs, 
are pinkish-purple ; they last for a very long time after 
being gathered, hence the plant's second name, livelong. 


ound in stony places and is fairly widely 
distributed. Rhodiola is given by some botanists as the 


generic name of a plant, 
very similar in habit to the 
orpine, called by others Sedum 
rhodiola. Found in mountain- 
ous districts in the north of 
England, and in Wales and 
Scotland, it owes the name 
rhodiola (Gr. rhodon, rose) to 
the fact that the root is said 
to have a rose-like scent. 

Sempervivum, meaning 
"]ive-for-ever,"" is a name 
reserved for the house-leek, 
that huge plant, with great 
rosettes of fleshy, pointed 
leaves, which is to be seen 
on many a cottage roof, the 
original plant surrounded by 
perhaps hundreds of rosettes 
that represent its children. 
Though not a native, it is 
widely distributed, for a 
piece plucked off one plant 
will take root and grow in 
almost any crack in a wall. 
The flowers are large and 
reddish-purple, borne at the 
top of a long, thick stalk. 

A rather unobtrusive mem- 
ber of this association is the - 


UPSTANDING 'LIVELONG ' 


The fine plant of which two sprays are seen above is the orpine, 
or livelong (Sedum telephium). Its fleshy leaves, which are rather 
greyish green in colour, and star-like flowers, show its affinities 
to the house-leek and the stonecrop illustrated in pages 1089 and 
1088 respectively. The colour of the flowers is pinkish-purple. 


wall pellitory. It is a member of the same tribe as the 
stinging nettles and the hop, and we should, therefore, 
expect—and quite correctly—from our acquaintance with 
those plants, that it will have small and insignificant 
‘flowers. The flowers of the wall pellitory consist simply 
of a four-cleft perianth, with four stamens, whose 


filaments are bent and held in such a way that the slightest 
touch opens them out suddenly, scattering their pollen 
widely. They are curiously hairy, are dull greenish, 
and are borne in the axils of the numerous, small, hairy, 
reddish leaves. The stems, too, have a reddish tinge, 
and are rather thick and bushy, the whole growth of the 
plant being stiff and shrubby, so that it sticks. in tufts 
from the crevices of the wall. 


HE wallflower itself, so popular a garden plant, occurs 

in many places in Britain on old ruins and in other 
suitable spots, but it is not a native, being merely an 
escape from gardens. When it grows in this wild state it 
reverts to the typical orange-yellow flowers which it 
bears in those places where it is truly native. +A plant 
that resembles it in many ways is the greater celandine, 
which might easily be mistaken for a member of the 
cruciferous order, to which the wallflower belongs. 
Actually, this celandine—which is no relation to the lesser 
celandine described in page 161—is a member of the 
Papaveraceae, its scientific name being Chelidonium majus. 
It does not resemble the poppies to whose family it belongs, 
except in being hairy, and with its yellow, four-petalled 
flowers, its pinnate leaves and long seed-pods it certainly 
looks like a crucifer. It is fairly local, and, besides being 


H. Bastin 


WILD SNAPDRAGON 


When it grows in the wild, or reverts from a cultivated to a wild 

state, the snapdragon—the antirrhinum of our gardens—becomes 

gradually paler and more pinkish, and we can see that the example 

above is definitely wild. Notice, for comparison with the toad- 
flax opposite, that there is no spur to the corolla. 


1090 


ا 


МР ae Л 


often found among ruins and broken-down masonry, is 
fond of shady banks. One true crucifer that is seen on 
walls is the wall rocket, also called wall mustard and wall 
cabbage. Placed by various authorities in the genera 
Sinapis, Brassica and Diplotaxis, it has the specific name 
tenuifolia (“ delicate-leaved ”) in allusion to the character 
of its leaves. The flowers are small and yellow, of typical 
cruciform shape, with four petals, four sepals and six 
stamens., The stems are upright, and the pinnate leaves 
are deeply cut into narrow segments, and give out a 
very offensive smell when bruised. 

It is worth noting that a number of our common 

irden flowers grow in their wild state on old walls. 
The wallflower is an obvious example, and others are the 
stonecrops and other rockery plants already mentioned. 

Yet another is the snapdragon, better known today by 
its botanical name, Antirrhinum. This flower, too, is 
probably not a native of Britain, and, like the wallflower, 
it reverts to a typical colour—pink—when it takes to 
growing wild. The formation of the snapdragon flower 
is very curious, even for a member of the order Scroph- 
ulariaceae, in which, as described elsewhere (pages 255 
and 375), the arrangement is irregular. The lower of the 
two lips into which the corolla is split is curved up—one 
might almost say puffed up—from below until it actually 


T 


E. J. Bedford 


TOADFLAX SPIRES 
The yellow flowers of yellow toadflax are among the most 
conspicuous features of the wayside flora of later summer and 
early autumn, The long spur at the back of the corolla is 
clearly seen in the specimens in the photograph above, and the 
delicacy of the grey-green foliage may also be appreciated. 
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FLORAL ROCKET’ 

Why this plant, together with a number of other closely-related 

species, should be called “rocket” is a matter for conjecture. 

It is a member of the order Cruciferae, and its full name is wall 

rocket. It has yellow flowers and deep green, pinnatifid leaves, 
which have an offensive smell when bruised. 


H. Bastin 


touches the upper lip, so that the inner organs of the flower 
are hidden from the air. This raised platform which closes 
the entrance to the corolla tube is called the palate, and 
the whole flower is said to be fersonate. In order to reach 
the nectar inside this flower, the bee is forced to push its 
way past the mouth, which is hinged so as to open quite 
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‘ MOTHER-OF-THOUSANDS ' 


“Н. Bastin 


The ivy-leaved toadflax is so attractive and such a common little 

plant that it is not surprising that it has a number of popular 

names. Of these perhaps the most pleasing is “ mother-of- 

thousands "—in reference either to the large number of flowers, 
or to the growth from the stems of numerous small plants. 


easily, and in so doing it receives the pollen from the 
anthers, which are situated against the roof of the upper 
lip. Though the snapdragon itself is not wild, there is 
another species, the corn snapdragon, or lesser snap- 
dragon, which occurs locally in dry cornfields. Its flowers 
are small, less than half an inch across, and pale pinkish ; 
the leaves are of the same lanceolate, sessile, opposite 
type as those of the garden variety. 


ERY similar in general appearance to the snapdragons 
are the toadflaxes ; they differ in having the lower 

lip of the corolla extended backwards into a long spur, 
which contains ample nectar. Here, again, we find that one 
of the commonest and best-known species is an alien which 
has managed to establish itself. This is the ivy-leaved 
toadflax, Linaria cymbalaria, known also as. mother-of- 
thousands. Its thin, green, soft stems creep and twine 
everywhere over the wall or building’ where it has once 
established itself, bearing large numbers of rather 
beautiful five-lobed leaves, of which the central, odd lobe 
is much the largest; these leaves are often reddish 
beneath. The flowers have a normal five-lobed calyx, but 
the corolla is divided into two lips, of which the upper one 
is reddish-purple and divided into two lobes, while the 


lower is trifid, and bluer. The palate is orange and the 
spur reddish. These flowers, though small, are so numerous 
as to attract attention. Ivy-leaved toadflax may be found 
in bloom almost all the year round, and is good for cover- 
ing any wall or bare piece of masonry ; it will root almost 
anywhere in a crack or small hole. 


Y но toadflax is our only other Linaria that can be 

called really common. It has bright yellow fl wers 
with a darker, orange palate and a long, yellow spur, and 
is abundant in dry places, and on ruins, old walls, etc. 
Its charm consists not only in its flowers but also in its 
leaves, which are delicate, lanceolate, and pale greyish 
green, borne in pairs all the way up the stems. like 
the ivy-leaved species, 
this plant will grow 
and spread enor- 
mously if given а 
chance, and in the 
summer months it is 
one of the most 
noticeable of all way- 
side flowers. 

Besides these two, 
we have several 
species of the genus 
Linaria that are less 
common and also 
much less noticeable. 
These include the pale 
blue toadflax (L. 
repens), a creeping 
form with bluish- 
violet flowers: which 
have a yellow palate, 
and small toadflax 
(L. minor), which has 
tiny purple and 
yellow flowers borne 
on very long stalks. 
This plant is found in 
cornfields, and, though 
quite widely distri- 
buted, is little noticed 
because of its small 
size. Then there are 
two species of fluellen, 
the round-leaved (L. 
spuria) and the sharp- 
leaved ` (L. elatina), 
both of which are to 
be found in dry or 
chalky cornfields in 
the southern half of 
England. They have trailing, hairy stems, and are 
plants that need searching for. The round-leaved 
fluellen has yellow flowers with the throat and spur 
purple, while the other species has the upper lip lined 
with purple, the rest yellow. The leaves of this species 
are often ovate towards the base of the stems, and almost 
arrow-shaped higher up. Several garden species of 
Linaria are from time to time reported as occurring in a 
wild state, but these are merely escapes from cultivation. 


jx 


TRAILING FLUELLEN 
The sharp-leaved fluellen has at first 
sight little resemblance to the toad- 
flax, but it is, none the less, à member 
of the same genus. Delicate growth and 
small flowers make it hard to locate 
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° ABOUT THE DORMOUSE, ASLEEP AND AWAKE 


porce are frequently mistaken for one or other of the true mice, described in Chapter 20 


of this section (see page 747). 


Actually they are not mice, but may be described as 


mouse-like rodents, placed by zoological systematizers between the house mouse and its 
wilder fellows and the squirrel—rather nearer the former than the latter. Many interesting 
details of these furry imps are related below 


famous when Lewis Carrol] wrote “ Alice in 

Wonderland,” but the renown it thus achieved 
was of a fabulous nature and many people were inclined 
to associate it with the Cheshire cat. It is a gentle 
little animal, and makes an excellent pet for children, 
xcept for the fact that it sleeps most of the day and is 
wakeful during the night. 

Early naturalists believed the dormouse to be a kind 
of squirrel, a mistake that was not altogether inexcusable, 
for in appearance the animal is unlike an ordinary 
mouse, and it does, indeed, represent in some sort a link 
between the mice and the squirrels. Actually, however, 
it is much more closely allied to the mice. 

In length the dormouse measures about two and 
three-quarter inches, and its tail adds as much again. 


T3 dormouse (Muscardinus avellanarius) became 


NEWSPAPER NEST 

Dormice, like the more familiar but less attractive house mice, 

find newspaper a warm addition to the fabric of their round, 

grass-made nests, and this bright-eyed little rodent (above), 

interrupted in the middle of a substantial meal, is snuggling 
cosily into the “ amusements " page of a “ daily.” 


M. Н. Crawford 


The fore-imbs are very much shorter than the hind 
limbs, and have four fingers and a vestigial thumb ; 
the hind feet have five toes. The fur is tawny, paling 
to yellowish white on the under-surface, while the throat 
and part of the chest are white. The animal has а broad 
head, blunt ears, large eyes and many vibrissae, i.e. 


long and highly sensitive whiskers, and its long tail is ` 


thickly furred. It lives in trees to a far greater extent 

than any of the other mice, and for this reason has 

certain traits characteristic of its environment; but 

those who have seen a dormouse sitting up in the branches 
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of a low-growing shrub, holding a nut between its 
delicate fore-paws and nibbling at it, must not be led 
astray by any superficial resemblance it bears to the 
squirrel. The dentition of the dormouse is very similar 
to that of the squirrel, namely 


ЕЕ pes om, m. = 20 
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The teeth betray the difference between the dormouse 
and the other mice, in which the premolar is absent. 
Furthermore, the molars of the dormouse have enamel 
ridges with a rasping surface, which is a feature peculiar 
amongst rodents belonging to this genus. 


ORMICE build for themselves globe-shaped nests 
amongst the stubs of a coppice, under a tuft of grass 
or even quite high up in bushes. These nests are con- 
structed of bark, twigs, grasses and leaves. In this 
nest the dormouse spends the day curled up and deep 
in slumber ; if it is discovered it will make no attempt 
to escape, but will remain motionless and comatose.- 
Only at night does the little creature become active. 
In the spring the dormice pair, and have several litters 
of three or four young each during the summer. Young 
dormice have been recorded as late as the early autumn, 
but it is extremely improbable that such late arrivals 
will survive the winter. The nests in which the young 
are born and reared may be recognized by their size, 
being twice as large as the ordinary nest. Sometimes 
NIMBLE DORMOUSE 


Agility, as shown below and in the next page, is a characteristic 
of the dormouse. Though a closer relative of the mouse, this 
pretty creature has the furriness and tree-loving nature of the 
squirrel, to which it was once thought to be more nearly allied. 
F. Pitt 
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ACROBATIC FORAGERS 


H. Williams 


The above photograph of dormice in search of grain may be 

compared with that of the harvest mice in page 746. The 

resemblance of the dormouse to the squirrel is exemplified with 
especial clarity in the lower of the two acrobats, which is holding 

on with all four feet and balancing itself with its long, thick tail. 
dormice will occupy a disused bird’s nest if it is built 
low down in the stubby undergrowth. 

Despite their slumbersome propensities dormice lead 
very active lives when fully awake, busily searching 
for their food, and sometimes taking long leaps 
of five feet or more. The dormouse is omnivorous. 
Although nuts and berries form the chief part ot its food 
supply, it will also devour insects, birds’ eggs and even 
baby birds that are left unprotected. It never cracks 
the nuts that it finds, but gnaws a small hole through the 
shell and drags out the nut in pieces. Cob-nuts that 
have been in the hands of dormice for long will almost 
certainly show several such holes in the shell. 


N the early autumn the dormouse fattens itself up on 
пре nuts in preparation for its long winter sleep. 

Tt then deserts its nest and finds a burrow beneath 
Toots or moss, or far underground. Although it hiber- 
nates for a long period, it is not asleep all the time, and 
the animal lays by a stock of provisions so that it may 
feed when it wakes up during the mild spells in winter. 
During hibernation the dormouse becomes stiff and 
cold and respiration appears to cease altogether. When 
it is kept as a pet the transformation is so startling that 


many people think that the little creature is dead. If 
a pet dormouse is found in such a state it should be 
kept in a warm place, and a change in its condition will 
soon become manifest. In normal circumstances dor- 
mice hibernate from October to April, but those kept in 
captivity will be much more lively throughout the 
winter months, provided they are kept sufficiently warm. 

The dormouse has a narrower distribution, than the 
majority of mammals. Its eastward limit is Asia Minor, 
and it lives no farther north than Sweden and does not 
occur south of North Africa. It may be described 
generally as a European mammal of temperate habit. 
In England it is found most frequently in the southern 
and warmer districts. If it inhabits Scotland at all it 
lives only in the wooded parts of the lowlands; it has 
never been recorded from Ireland. 


ICE were more often noticed in medieval times than 
they are today. Shrew mice were supposed to lx 
wicked and venomous animals, possessing a bite that 
was both painful and poisonous. Dormice, on the othe: 
hand, were always regarded as attractive animals and 
their fur was reputed to possess medicinal properties. 
Those who are interested in the evolutionary aspect 
of Natural History should note that the dormouse is 
one of the older forms of the placental mammals, since 
forms of dormice occur as far back as the Eocene period. 
It is also noteworthy that a large form of dormouse, 
somewhat bigger than a guinea-pig, livéd on what is 
now the island of Malta at a far-distant period, co-existing 
with diminutive forms of such large animals as 
the present-day elephants and hippopotami 


M. H. Crawford 


IN SLUMBERLAND 


The drowsy dormouse is one of the favourite characters met bv 
Alice in her adventures in Wonderland, occasionally rousing itself 
but dozing off again whenever opportunity offered. Above we see 
a dormouse in its hiberna! home, a tight ball of fur, motionless 
and hardly breathing. This state lasts from October to April. 
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THE LAND’S UNCEASING BATTLE WITH THE SEA- 


wm a relentless, untiring and pitiless persistency the ocean wages war on our coastline, 
sapping the foundations of the beetling cliffs, sucking and sweeping before it the unstable 
banks of sand and shingle. Some geological prophets visualize a time when the sea will 
have won the victory and roll above the drowned ruins of the continents, but in Britain, 

at least, it seems that the ocean’s gain at one point is neutralized by its loss at another 


osT people are familiar with the fact that the sea 
is continually at work upon the land, here 
wearing away the cliffs, there piling up banks 
of sand. Stories often appear of fresh inroads of the sea, 
further falls of cliff, and of houses that have been im- 
perilled by the waves’ thunderous advance. Sometimes, 
from scanning these reports, it would appear as though the 
whole fabric of our islands was in jeopardy from this 
continual menace, whereas the danger is felt only locally 
and is to some extent compensated by the deposition of 
material elsewhere. 

Such alarmist views of coastal erosion have a certain 
authority lent to them by myth and tradition. There 
are many legendary tales of the lost land of Atlantis, 
and of another green and fertile valley that now lies 
beneath the Bristol Channel. Possibly the origin of this 
last tale lies in the submerged forests which may be seen 
in parts of those coasts at low tides. More recent still is 


the tale of the Goodwin Sands, which are now a stretch 
of sand shoals, uncovered at low tides, a menace to 
passing ships. These are supposed to have formed a 
fertile island, part of the estates of the great Saxon 
Earl Godwin, which, through the neglect of the monks 
into whose hands it passed after the Norman Conquest, 
were lost to the sea, If this is true the submergence 
took place in the eleventh century, though some 
geologists suggest an earlier date. ` 

Care must here be taken to avoid confusing sub- 
mergence with erosion ; a submerged forest, for example, 
is usually an indication of slow earth movement, rather 
than a sign of the sea’s progress in eroding the land. 


THE SEA SCORES AGAIN 


The soft chalk of the south-east cliffs suffers perhaps more than 

any other rock from the sea’s constant battle with the land. 

Below is pictured a huge fall at the South Foreland, near Dover— 

a district where such collapses are common events, in spite of 
the breakwaters erected to stem the fury of the waves, 


back at the rate of two апа 
a quarter yards per annum, 
and has lostsomething over 
a mile in breadth since the 
Norman Conquest. The 
prosperous port of Raven- 
spur, once a rival to Hull, 
has longsincevanished into 
thesea. Mapsdrawn of the 
coast south of Bridlington 
show that between the 
years1840 and 189o the sea 
encroached on the land for 
a distance of as much a 

a hundred yards. 

These examples give an 
alarming picture of the 
danger to our coasts, and 
may arouse fear for th. 
safety of many of ou: 
coastal towns and village: 
However, there is little 
cause for anxiety ; coast 
do not all disappear at th« 
same rate, and there is the 
compensating factor of the 
deposition of the material 
which has been thus snatched from the cliffs, and the 


FISSURED BULWARK 


In an effort to arrest the inroads of the sea, which had broken 


off and carried away much Sandstone and chalk, a sea wall was consequent building up of sand-dunes, shingle banks, 

uilt at Blackpool Sands, уоп. s this photograph shows, A : ; : a : 

however, the winter waves have breached the land's defences etc., as described in Chapter 8 in this section (page 531). 
in more places than one. On any coastline the rate of erosion depends upon two 


; : variable factors, namely the hardness of the rock and the 
A more recent example of the sea’s power is the town of force of the waves. А glance at the geological map will 


Dunwich, which was once the seat of the bishopric of show that the newer and, therefore, softer rocks lie to the 
East Anglia and in medieval times boasted seven or eight : 


churches in addition to monasteries and priories. Steadily SEA-MADE ISLANDS 

the sea advanced, the bishopric was removed to Norwich, Jutting out into Poole Bay about three miles north of Swanage, 
ә the chalk foreland receives the full effect of the strength of' the 

and one by one the houses and churches tumbled into the waves, and here, as seen below, its furthermost points have been 

sea. New churches and houses were built to the west of cut off from the mainland by the encroaching sea, which will ere 

the town, but those, too, m long grind these isolated rocks to fragments 


suffered the same fate. In [Su UT 
spite of repeated efforts 
to save it, all that now 
remains to mark the 
ancient town of Dunwich 
is a cluster of cottages 
built far inland of the 
site of the original town, 
but even so, now on the 
verge of the cliff; and 
legend says that some- 
times during a storm the 
bellsof drowned churches 
may be heard tolling 
beneath the waves. 
Dunwich is only one 
example of the great 
amount of erosion which 
is continually taking 
place along our coasts. 
In Yorkshire the whole 
coastline is being worn 
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south and east, while the older and harder rocks lie more 
to the north and west. Thus the heavy Atlantic seas 
have to contend with massive granite, iron-hard lime- 
stone, or the tough schists and gneisses, while the com- 
paratively gentle waves of the North Sea or English 
Channel have a much easier task in wearing down the 
Jurassic clays and limestones, the Cretaceous chalk and 
sandstones, and the soft earthy deposits of the Tertiary 
era which are found on our east coast; notably at Cromer. 

In many of these east coast resorts groynes and break- 
waters have been erected to check the ravages of the sea 
and to preserve the safety of the town. Even all these 
accumulated signs of the sea's approach need cause no 
alarm, for so distinguished an authority as Dr. W. W. 
Watts has calculated that it will be nearly а million years 
before the British Isles are entirely washed away and 
reduced to being part of a “continental platform," 
covered by a shallow sea. The rambler or visitor, therefore, 
may take pleasure in the work of the sea upon the land, 
may lie at ease and watch the rolling waves with 
equanimity as they smoothly caress the rocks or hurl 
themselves in abandon against the cliff face. 


HE sea adopts methods very similar to those of the 
weather in its assault upon the rocks. Itattacks the 

soft bands of rock before the hard, it uses the pebbles it 
has worn from the land to aid in the onset upon the cliffs, 
it reaches the joint planes of sedimentary rocks, thus 
penetrating deeply into the rock and aiding the work of 
disintegration. Frost, of course, is not an important 
factor in sea erosion, but there is another phenomenon 
which acts in a similar manner and takes its place, namely 
the force of compressed air. Air fills all the cracks and 
crevices in the rocks, and when the seawater is flung upon 
the cliff face it enters these cracks and crevices and expels 
the air. As long as there is an exit for the air as well as 
an entrance for the seawater not much harm is done; 
sometimes one may come across such exits, or blow-holes, 
in the tops of cliffs, and, when the waves thunder at the 
foot of the cliff below, air and even spray will be forced 
upwards through the aperture. But it may happen that 
these cracks and joints have no such exit, and then the 
inrushing water compresses the air, raising a high pressure 
inside the rock itself, and acting on the same principle 


DUNWICH DISAPPEARS 


The work of the sea is brought before our eyes in all its reality in 
the pair of photographs below, showing (left) the ruin of a church 
in the once prosperous port of Dunwich, as it stood in 1880, and 
(right) all that was left of itin 1922. А few years later even that 


meagre relic of the proud past hàd disappeared under the waves. 
Р. Jenkins 
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W. Е. Taylor 


ISOLATED STACKS 


Near Wick, Caithness, one of the northernmost towns in Great 
Britain, even the Old Red Sandstone has been unable to with- 
stand the continuous blows of the North Sea’s waves, and 
"stacks," or rocks separated from the mainland by the sea's 
buffetings, are common sights along this storm-battered coast. 


as a charge of dynamite. This combination of sea and air 
is most potent in disintegrating the cliffs. 

Carved rock is as much a feature of marine denudation 
as it is of weathering, although the result more usually 
mimics architecture than sculpture, The waves hollow 
out caves and arches in the cliff, often giving the rock the 
effect of a flying buttress supporting the main body of 
the cliff; later the bridge between cliff and promontory 
collapses, and then there is left one isolated stack. Some- 
times a series of these stacks may be seen standing out to 
sea, as is the case with the Needles in the Isle of Wight. 


Spiders and Other Many-legged Creatures. 8 


SPIDER-LIKE HARVESTMEN & FALSE SCORPIONS 


Тноосн at first glance they are very like spiders, апа are frequently mistaken for such 
by the inexpert, the harvestmen (described in the chapter below) are contained in a 
separate order, Opiliones, of the great natural division of the Arachnida. A second order 
of the Arachnida is also dealt with here—the Chelonethi, comprising the false scorpions. 


N arachnid whose similarity to spiders may have 
induced many people to mistake it for a true 
spider, and is certainly responsible for one of its 

names—harvest spider—is the harvestman or harvester, 
so called because it appears in its largest numbers at or 
about harvest-time. The harvestman has the eight legs 
typical of arachnids, but they are very much longer 
than those of the spider, its body being proportionately 
smaller. So long, indeed, are its legs that it seems “ all 
legs," its bead-like body being almost invisible when the 
harvestman is in motion on a dark surface. 

When the body of a harvestman is closely examined 
further differences between this creature and the spider 
will become visible. First, the harvestman has no 
" waist " between the cephalo-thorax and abdomen, but 
it bears a number of ridges or rows of tubercles, relics 
of the segmentation of the body not now present in 
spiders. Its eyes, fewer than the spider's, are more easily 
found; they number two only, and are placed one on 
each side of a small projection on the fore portion, so that 
the harvestman always has a sideways view of either 
flank but never a sight of what it is approaching. 

Another feature of the harvestman's cephalo-thorax 
is a pair of tiny glands, visible below the eye-turret, 
from which the animal is able to secrete a substance that 
has an unpleasant smell—very faint, though doubt'ess 
strong enough to be noticed by insects that are in pursuit 
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The members of yet another order, the Acari or mites, are the subject of a later chapter 


of this arachnid. The harvestman is further dis- 
tinguishable from the spider by the absence of spinnerets, 
for it makes no web or cocoon. This, however, must not 
lead the reader to confuse the harvestman with the 
daddy-long-legs, the distinguishing features of which 
are described in a later chapter of the Wonders of Insect 
Life section. 


Whip-like Legs of the Harvestman 


EE harvestman's legs, so slender, delicate and weak- 

looking, are in seven pieces, or segments, jointed 
together, and the last segment is divided into a large 
number of further pieces. The leg thus has something of the 
appearance of a horse-whip, with a very long handle and a 
very short lash, for the constituent portions of the last 
segment enable it to bend with the ease of a whip-lash. 
By this means the harvestman is made aware of its 
surroundings, for its eyesight is not strong, and in any 
case the eyes are so placed as to render it impossible for 
the creature to see the ground near its feet ; the terminal 
segments of the legs contain highly-sensitive nerve 
endings, which record the minutest variations in the sur- 
face over which they move. 

By the legs, also, the sex of the harvestman may be 
determined, for the male has longer limbs than the 
female, whose body, however, is larger than his. But 
for the best means of discovering the sex of a specimen 

the naturalist must turn to the 

body, beneath which the sexual 
organs may be seen to protrude 
if the body is pressed between 
the fingers. The  female's 
ovipositor, or egg-laying organ, 
is like a flattened tube, while 
the male organ has a sharp 
point. An odd fact about the 
legs of the harvestman is that 
they seem to be very lightly 
affixed to the body, for they àre 
easily detached. The creature 
appears to be little incon- 

venienced by the loss of a 

limb or two, and although it 
| has left a leg behind between 
| its captor's fingers, it will run 

away with as much agility as 
+ ever it did before. 
Night is the best time for 


ut dE LONG-LEGGED HARVESTMAN 

е so-called harvest spider, more correctly known as the harvestman, is not a true spider, for 

though it has, like the spider, eight legs, it lacks spinnerets or silk glands, is ata одн сву уегу 

umes [ The feature that distinguishes it most 

clearly from the spider, its long legs, may cause it to be confused at first sight with the “ daddy: 
long-legs,” though closer examination will reveal many differences. 


different, and consumes not living but dead matter. 


н Bastin observing harvestmen, and 
a pocket torch is essential 
if the naturalist wishes to 
make a close study of them, 


for they аге mainly, if not 
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exclusively, nocturnal in habit. Whereas spiders and many 
other long-legged creatures will thrive in captivity in 
little cages, harvestmen do not take kindly to restricted 
areas, and during the day, at least, will skilfully sham 
death. The shorter and stouter limbs and the larger, 
stronger body of the spider enable it to grapple effectively 
with insects bigger than itself, but the harvestman is too 
delicately constructed to engage with success in such 
battles for food, and its diet is restricted mainly to dead 

_ matter. The harvestman is not a fast eater, and, when 
making a meal off a dead fly or other insect, dismembers 
the decomposing prey, preparatory to sucking its juices, 
with slow, methodical precision. It is also a thirsty 
creature, and absorbs much more than its own weight in 
water at frequent intervals. 

Hatching in early summer from eggs laid underground 
in the previous autumn, the harvestman quickly reaches 
its full size, and, as has been indicated, is most active 
in August and early September. With the coming 


SENSITIVE LIMBS 
Length of legs gives the harvestman amazing agility, for, though 
slender and easily detached from the body, its limbs are supple 
and possess extremely sensitive organs of touch at the ends. 
They are composed of seven main segments, the seventh being 
still further segmented to increase its sense-perception. 


J з 
J. J. Ward 


of the first mists of autumn, mating takes place, the eggs 
are laid, and the parents die. 

Fifteen of the nineteen British species of harvestman 
belong to the family Phalangiidae, and all are widely 
distributed. There are few easily observable differences 
between the species, but among those which can be 
differentiated from the rest without great difficulty are 
Liobunum blackwallit, which has a white ring round each 
eye, and possesses the longest legs and smallest body of all 
harvestmen, and the Oligophinae sub-family, most mem- 
bers of which have three spines in the front of the fore 
portion, called a trident. The colouring of harvestmen 
is dull, varying from greyish and greenish to brownish ; 
the length of the bodies varies from 4 to 8 millimetres. 

Allied to the harvestmen, though entirely different in 
structure, the false scorpions, whose scientific name is 


Above we see several harvestmen resting on a piece of sandstone. 
As a rule these little creatures are active only during the hours 
of dark, and pass the day in a state of inconspicuous somnolence, a 
fact that has made them comparatively little studied by scientists. 


Chelonethi, are among the commonest yet the least known 
of British arachnids. Retiring by nature, for they love 
nothing better than to conceal themselves in a dark 
cranny—one species lurks among old books and papers 
—they must be looked for carefully, and, if they are 
to be studied, a lens should be used, for none of them is 
more than one-twelfth of an inch in length. Yet, though 
they are so little known and rarely seen, the false scorpions 
are everywhere—in every pile of garbage, in every 
manure heap, under most stones and: pieces of wood, 
both inside outbuildings and out in the open. At first 
sight they appear to be oblong, but on a closer inspection 
they are found to have a shape remotely resembling that 
of the scorpion, except that the tail is absent. When 
disturbed they move with great agility, either backwards 
or forwards; their legs are short and each ends in 
curved claws containing a sucking organ or adhesive pad. 


NDOUBTEDLY the most noticeable feature of the false 

scorpion is its frontal appendages, which comprise 

two small chelicerae and a pair of large and efficient palpi. 

The latter are prehensile, the end joints forming a pincer, 

and bear poison glands; the chelicerae are slightly 

toothed, being drawn like a comb through the palpi, 
presumably to clean them, and secrete silk. 

Like one species of millipede, the false scorpions build 
silken tents that serve two purposes, the first being to 
receive the eggs, and the second to act as “ changing- 
rooms" during moulting time, or as “ houses" during 
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hibernation. Emerging in the 
spring from the house its mother 
built, the young false scorpion 
casts about for the minute 
forms of life on which it lives. 
It does not use its silk to build 
a snare, but chases its prey, 
incapacitates it with its poison, 
and devours it with its palpi. 


WN the food-supply in one 
locality becomes 


exhausted the false scorpion 
attaches itself with its prehensile 
palpi to the leg of a fly, and 
takes a, free ride to another dis- 
trict. There, as the year wears 
on, it will set about building its 
first nest; in this it moults. 
Next, the second nest is con- zi 
structed, wherein hibernation  - 
takes place. A third nest begins 
to be built in spring, after 
mating has taken place. 

The construction of the nest is 
an arduous affair. First, this 
minute creature gathers tiny 
pieces of grit, etc, which it 
arranges in a circle round itself. 


Upon these foundations it next builds a wall. Often build- 
ing materials within the circuit of the wall are exhausted 
before the wallis complete; the false scorpion then climbs 
over the wall and completes it from outside, where 
grit is more plentiful. Climbing back within its '* earth- 


Revealers of Nature. 


MINUTE AVIATOR 


Chelifer latreillii, averaging one- 


left, where its very large prehen- 
sile palpi are clearly seen. In 
| the larger photograph above a 
chelifer is attached to the leg of 
a house-fly, in which position it 
х will travel for a considerable 
"ui | distance through the air. 


to attaching itself 
which, against 
recognizable colour 
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VISCOUNT GREY OF FALLODON 


in his spare time is often a more 

popular and very frequently a 
more charming “ revealer of Nature " than 
the whole-time scientist. Two of the best 
illustrations of the truth of this axiom— 
Izaak Walton and Viscount Grey of 
Fallodon—were also both devout anglers, 
and angling is a pastime which certainly 
seems to induce increased quietude and 
charm in persons who might well be 
expected to have lost such characteristics 
in the rough and tumble of business or 
the arduous and all-absorbing scramble 
of politics. The political career of Lord 
Grey, brilliant as it was, does not concern 
us here ; suffice it to say that he was one 
of Britain’s most famous and responsible 
statesmen at a time when diplomatic 
statesmanship was at a high premium, for 
he was the Foreign Secretary to whose 
lot it fell to deliver the British ultimatum 
to Germany in 1914, and that he held the 
Foreign Secretaryship for a longer period 
than any other British politician. Yet, 
heavy as was his political burden, Lord 
Grey was never turned by it from his first 
love—the English countryside. As a boy 
he became a devotee of Nature in his 
native Northumberland, and as a man— 
his love for her rather increased than 
otherwise—he found his greatest pleasure 
in the New Forest of Hampshire. To banish 


Е naturalist who is a naturalist only 


Whitehall and Westminster from his 
thoughts for a week-end, and allow the 
calm sweetness of Nature to soothe his 


spirit at the bungalow he built in Hamp- 
shire in 1890, was his constant practice 
and greatest joy. 

Lord Grey’s first attempts at angling 
little streams near 


were made in the 
Fallodon—where he 
was born in 1862 
and died in 1933— 
and at the age of 
fourteen he had be- 
come tolerably 
proficient. In 1876 
he entered Win- 
chester School, 
where, since the 
School is close to the 
Itchen, a river that 
is a paradise to the 
angler, he found 
time to follow his 
favourite pursuit with even greater care. 
Here he was educated in the use of the 
dry fly, and he became, indeed, one of the 
most proficient fly-fishermen іп’ the neigh- 
bourhood ; his fishing diary records his 
steady progress in the art, and from it 
we learn that in 1880 he caught seventy- 
six trout over three-quarters of a pound 
in weight. Considering the little spare time 
available for a schoolboy this was a notable 
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twelfth of an inch in length, is 
shown highly magnified on the 


its 


work," the creature now lines the 
wall with silk, and when the snug, 
silk-lined enclosure is complete 
it lays its eggs. These appear 
enclosed in а sac which is not 
detached from the parent's body, 
but contains a food-fluid which 
is probably drawn from the 
mother. The tiny larvae are 
provided with special sucking 
organs with which to consume 
this “ baby-food," but when they 
emerge from the sac they lose 
these organs with their first 
moult, which then takes place. 


Of the twenty-four British 
species of false scorpion, fourteen 
| belong to the family Cheliferidae, 
"| whence a common general name 
for these creatures is “ chelifers.”’ 
The majority of these fourteen 
are blind ; others have two eyes 
and yet others four. Many of the 
chelifers аге commonest on the 
seashore, where they dwell not 
in the sand but in crannies in 
rocks and under stones. The 
majority are reddish in colour, 


but one species, Chernes nodosus, most often found in 
garbage and manure heaps and the chelifer most addicted 


to a fly, has a greenish abdomen 
reddish fore portion, forms а 
scheme. 


achievement ; Lord Grey was inspired by it 
to make fly-fishing his chief hobby, and in 
1899, while he was in the midst of political 
activity аз a leading Liberal Opposition 
member during the South African War, 
he published his little classic, “ Fly- 
fishing," a volume that has become one 
of the standard works on its subject. 


This was followed later by a delicately- 
written book, “ The Charm of Birds,” 
Birds had always received a large measure 
of Lord Grey’s interest, as they must, 
indeed, of any angler, whose sometimes 
tediously long waits for a catch are en- 
livened mainly by bird-songs; and this 
work expressed in typical fashion the 
great politician’s gratitude for their music. 
His gratitude became all the greater as his 
sight deteriorated in his later years. 

When Theodore Roosevelt, the famous 
President of the U.S.A.; came to England, 
he and Grey, then Foreign Secretary,. dis- 
appeared for a time from London. They 
were discovered together at Grey’s bungalow 
near the New Forest, where Roosevelt was 
being instructed by Grey on their long 
walks together in the elements of bird study 
in England, and particularly in the art of 
distinguishing between the different songs. 
To picture two of the Northern Hemis- 
phere’s greatest statesmen of the time 
listening, with heads on one side, to a 
chiffchaff, may amuse some; but it at 
least brings home the universal appeal of 
Nature to the highest and lowest in the 
land, as Lord Grey's books prove, if 
proof were needed, that the revelation of 
Nature is not the prerogative of the 
professed scientist alone. 
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BRITAINS SIXTEEN SPEEDWELL SPECIES 


LOSELY related to the veronica found in so many suburban and courftry gardens are the 

speedwells, of which sixteen species are found in Britain’s countryside. Some are So 

common as to Бе within {һе cognizance of every student of our wild flora ; others are 

comparatively rare ; yet others are of very local distribution. АП sixteen species, however, 

are described in the chapter that follows, and the little differences that alone distinguish 
one species from the rest are made clear 


NE of the principal characteristics of the natural 
order Scrophulariaceae is that the corolla consists 
normally of a tubular growth that divides at the 

top into two lips, which are generally then further cut 
up into smaller lobes. In several members of this order, 
however, this is not a very noticeable arrangement, 
and particularly so in the speedwells, members of the 
genus Veronica. Incidentally, not many people would 
recognize in these little plants the wild relatives of the 
many species of veronica that are grown in our gardens, 
for whereas the latter are almost all shrubs, sometimes 
of considerable dimensions, the wild species. are small 
plants of true herbaceous habit. 

A certain species of speedwell was formerly called 
forget-me-not, a name which is now properly applied 


only to the water scorpion grass, a member of the genus 
Myosotis (see page 915). This is the germander speedwell 
(Veronica chamaedrys), a favourite amongst our wild 
flowers. Its blue blossoms, with their white, eye-like 
centre, have also earned it the name of cat’s-eye. The 
lobes of the veronica flower are four in number, and they 
are not arranged as lips at all, although they appear 
at the top of a tubular corolla, The upper Јође 15 the 
largest, the lower usually the smallest, being long but 
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very narrow, while the two lateral lobes are rather 
rounded. There are two stamens, which are attached 
to the tube of the corolla below the upper lobe; with 
the stigma, they protrude through the mouth of the 
tube. The germander speedwell is common all over 
Britain, and is noticeable for the way in which its little 
blue flowers peep out from among the thickest herbage 
of hedge and wayside. The flowers are borne in racemes 
from the leaf-axils, and, since the leaves are opposite, 
these racemes are usually paired. The leaves are also 
sessile, ovate, with coarsely serrate edges, and hairy. 
All the way up the stems thére are two lines of hairs, 
opposite each other, and changing place through ninety 
degrees at each junction of the stem. 

For the beginner the speedwells may seem a very 
confusing group, for they all have bluish flowers of more 
or less similar type and their manner of growth is prac- 
tically the same in every species. The species that is 
most liable to be confused with germander speedwell 
is Buxbaum’s speedwell, though this may be distinguished 
by the fact that its flowers (like the germander’s, nearly 
1 inch across) are solitary, springing on quite long stalks 
from the leaf-axils, and have a larger and more conspic- 
uous white centre. The leaves of Veronica buxbaumii are 
approximately the same shape as those of V. chamaedrys. 


FAVOURITE SPEEDWELL 


The germander speedwell is certainly the best-known member of 
its group. In some parts of the country it is known as forget- 
me-not, and bird’s-eye and cat’s-eye are among its other local 
names. Below we see a plant that has just come into bloom, 
while in that on the left the flower-stalks bear seed-vessels. 
R. W. A. Burgess; A. W. Dennis 
L e 


A. W. Dennis 


BUXBAUM'S OWN 


The plant shown above is Buxbaum's speedwell, and it may at 
first be confused with the germander, whose flowers its own 
blooms greatly resemble. Closer examination, however, reveals 
that the flowers are borne singly from the leaf-axils, not in 
racemes, and that they have a more conspicuous white centre. 


The two commonest species of all our speedwells 
are easy to identify. Ivy-leafed speedwell may be dis- 
tinguished by its leaves alone; they are greyish-green, 
hairy and usually five-lobed, and the very small flowers 
that appear in their axils are pale lilac-blue. The capsules 
which succeed these flowers have two very swollen 
lobes, each of which contains two seeds. Field speedwell 
has prostrate stems, coarse, deeply cut leaves, and small, 
solitary flowers, whose lowest lobe is white. The two- 
celled capsule contains six seeds per cell, and this helps 
to distinguish the plant from Buxbaum’s speedwell, 
which has eight seeds per capsule; the latter, however, 
is usually a considerably larger and more conspicuous 
plant and its flowers are brighter in appearance. 


Characteristics of Common Speedwell 


Common speedwell (У. officinalis), although very widely 


distributed, will probably not strike the rambler as 


deserving the epithet “ common ” any more than any 
of the other species, for it is certainly not so noticeable 
as those with which we have so far dealt. Its flowers 
are borne in racemes, and are pale lilac-blue, being inter- 
mediate in size between those of the field speedwell, 
which are less than a quarter of an inch across, and 
those of the germander speedwell, which are almost 
half an inch. The whole plant is very hairy, and it is 
prostrate, sending up a number of small branches which 
bear the flowers. The leaves, too, are short-stalked and 
downy, rather more rounded than those of the other 
species, and less deeply toothed. This plant often 
covers large areas with its flowers, which become noticeable 
only in the mass; it loves dry ground, heaths, sandy 
banks and bare commons. 

Many of our plants, as already noted in other chapters, 
have the prefix “ mountain,” and a considerable number 
of these are not in any way classifiable as alpines. This 
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is true of the mountain speedwell, which 
is very similar in most respects to the 
germander—from which, however, it 
differs in having long-stalked leaves. 
These leaves, too, are much larger than 
those of the germander speedwell, 
whereas the flowers are paler, smaller, 
and in much shorter racemes. 

Only one more of our species is likely 
to offer much difficulty to the beginner, 
and this is the thyme-leaved speedwell. 
Another of our creeping forms, it sends 
down roots at intervals all along its 
thin, perennial stems, the aerial shoots 
being always quite short. The oval 
leaves are only slightly toothed, and the 
flowers occur in a terminal raceme, being 
very pale with darker blue lines across 
the petals. This species is very similar 
to the common speedwell, from which 
it may be distinguished by the fact 
that the flower-spikes are terminal instead of axillary, 
and the leaves are less deeply toothed. 

Wall speedwell is another plant in which the flowers are 
in terminal spikes, but it is easy to identify on account of 
their minute size. So small, indeed, are they that they 
are almost hidden by the leaves, which are sessile, crenate 
and bract-like ; on the lower part of the plant the leaves 
are stalked and rather heart-shaped. This species is 
found on old walls, as its name implies, and in dry fields. 


WATER-LOVING BROOKLIME 
Brooklime speedwell—the generic name is often omitted here— 
is one of our finest speedwell species, and almost the largest. 
Its tall, succulent stems often arise from actually beneath the 
water, and it must have a very wet habitat to grow at all. The 

leaves and stems are brilliant green and the flowers bright blue. 
Н. Bastin 


As usually happens when one member 
of a group of flowers grows in a watery 
habitat, the -brooklime (V. beccabunga) 
differs considerably from the other 
members of the genus. Its stems are 
hairless, stout and bright green, hollow 
and branching considerably, so that this 
isa much larger plant than most members 
of the group. The stems often lie in the 
mud for a considerable part of their 
length, but even then they manage to 
rear themselves to some height when in 
bloom. The flowers, of a brilliant blue, 
are small, borne in very loose racemes, 
and the leaves are fleshy, smooth, and 
have slightly serrated edges. The plant 
is widely distributed wherever there are 
ditches and streams. Water speedwell 
(V. anagallis) is another species of similar 
habitat, having a tall, thick, fleshy stem, 
lanceolate, serrate leaves, and pale 
lilac-blue flowers in long racemes. It is a rather 
stouter and larger plant than the brooklime, its stems 
being often as much as three feet in height, and hollow, 
giving off runners from the base. This last feature is 
also found in the marsh speedwell (V. scutellata), whose 
slender, rather brittle stem is at first trailing, rising only 
at its far end, and then not to any great height. The 
leaves are lanceolate, always sessile, and sometimes 
clasping the stem, and the small flowers are flesh-coloured 


UNOBTRUSIVELY COMMON 
The field speedwell is perhaps our commonest Veronica, but it 
js not likely to attract much attention. The flowers are small and 
pale blue, and thelatter featuredistinguishesit from the Buxbaum's 
speedwell, which it rather resembles in the form of the leaves and 
in the way in which the flowers are borne in their axils. 

Н. Bastin _ 
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LOWLY AND HAIRY 


The common speedwell, though hardly our most noticeable 

species, is rather an attractive little plant, with straight racemes 

of pale lilac-blue flowers. The stems are normally prostrate, and, 

like the numerous egg-shaped leaves, are very soft and hairy. 

This plant grows chiefly on heaths and dry pastures and commons. 
with lines of a darker hue. A point that will help to 
distinguish this plant from the last is that the flowers 
are borne in alternate, instead of opposite, racemes. 

Besides these species of speedwell, all of which are 
so common that the rambler will soon have them on the 
list of plants that he has found, we have several that are 
rare. These include two which are found on the Scottish 
mountains, and are, therefore, among our native alpines : 
alpine speedwell and blue rock speedwell. The former 
has a dense terminal raceme of dark blue flowers, a 
quarter of an inch across, and sessile ovate leaves. It 
occurs near mountain streams. Blue rock speedwell has 
bright blue flowers, twice as big as those of the alpine 
species, woody stems, and larger leaves, which are 
broadest at the far end. 


Speedwells of Local Distribution 

SPIKED speedwell occurs on the chalk and limestone of 

the eastern and western counties ; the leaves are over 
an inch long, sessile and lanceolate, and the close, bright 
blue flower-spikes are two inches long. A feature of this 
plant is the length of the stamens, which are very con- 
spicuous. In the same eastern localities one may discover 
two other species: spring speedwell, with pale blue, 
crowded, terminal spikes, and lobed leaves; and blunt- 
fingered speedwell, also with lobed leaves, and having a 
few dark blue flowers. Both these species prefer a dry, 
heathy habitat, and, in contrast to the three preceding, 
appear in the spring. The others, including all the 
damp-loving species, are not usually out until July. One 
common species, not counted as separate by many 
authors, is the grey field speedwell, which has bright 
blue, solitary flowers, and broad ovate-cordate leaves 
with serrate edges. It is known botanically as V. polita, 
and is distinguished from the field speedwell (V. agrestis) 
by its smaller leaves, which are shorter than the flower- 
stalks ; in the field species they are as long as the stalks. 
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GREY SQUIRREL, UNDESIRABLE ALIEN 


Г 


an earlier.chapter in this series (see page 158) is described the red squirrel, one of 
the most charming denizens of our woodlands and perhaps the most popular of the 


wild creatures that share our homeland. With rather different feelings is viewed the 
grey squirrel, the subject of the chapter that follows, for this importation from America 
has now been outlawed on account of its destructive habits 


HE grey squirrel (Sciurus carolinensis, or S. cinerius) 
· is not a truly British species, but a North American 
animal introduced into England within the last 
century. Not long ago everyone who visited Regent's 
Park noticed the grey squirrels that ran down the trees 
and scuttled across the grass to seize nuts and other 
morsels from the hands of people who fed them.  Attrac- 
tive as they seem, with their prick ears, bright inquisitive 
eyes and grey coats with soft under-fur, these most des- 
tructive of wild creatures do untold harm in the country- 
side, and the Agriculture Act of r947 requires their 
destruction, County Agricultural Executive Committees 
being empowered to enforce compliance. 

The length of the body of an adult grey squirrel is about 
twelve inches, and the tail measures a further nine inches 5 
an adult specimen weighs, on an average, a pound anda 
half. The coat is a silver grey colour, but russet markings 
occur, mainly on the head, back and feet. 

The first importation of the American grey squirrel 
occurred much earlier than is usually supposed, and there 
are records of their existence in certain areas as early as 
1828 ; the main introductions, however, have been since 
1889. At first these grey squirrels were regarded with 
curiosity as freaks which were unlikely to endure for 
long in a British climate. But they soon proved their 


PRETTY, BUT A PEST 
The North American Brey squirrel, imported into Britain in the 
19th century, spread in short time over large areas, where it did 
so much damage that it is now outlawed, Farmers are unanimous 5 
in denouncing the creature for the damage it does to crops, and 
naturalists deplore its war on the red species. 
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ability to hold their own against all enemies; not only 
did they survive, but they so flourished and increased that 
in a short time they had so far established themselves in 
the country as to have achieved the position of being 
perforce regarded as a British species. 

Unfortunately this addition to the British fauna 
proved to be an unmitigated curse, for the pretty littl 
grey squirrel soon emerged in its true colours as 
rapacious and mischievous creature, preying on animals 
that were beneficial to Man and generally upsetting the 
harmony of the countryside. In addition, grey squirrels 
are extremely fertile animals, and increase rapidly 
wherever the locality is suitable for them. They will 
overrun low-lying or gently-undulating regions, and prefer 
woods containing mixed or deciduous trees, orchards, 
gardens, parklands and other similar country. Moreover, 
they will not hesitate to leave their woodlands and run 
along hedges out into quite open country, and can travel 
easily for long distances along river valleys, the bleak, 
open moorlands proving the only barriers which it is 
difficult for them to pass. 

As the grey squirrels increased in numbers and spread 
over the countryside, so the red English squirrels 
decreased, and, unable to hold their own against their 
more vigorous transatlantic cousins, were driven into the 
denser beech woods. This is greatly to be deplored, for 
the red squirrel is much the more attractive animal to 
watch and study, and, moreover, does very little damage. 

The farmer and gamekeeper are implacably opposed 
to the grey squirrels, for their feeding and marauding 


8. Crook 


GOES THERE? 

With ears pricked and eyes wide open, this grey squirrel is a 

picture of alertness, its muscles tensed ready for the flying leap 

that shall take it out of harm’s way. Note the great length of 

the tail—not always so beautiful as in this case—which acts 
as a balancing agent as the animal skips among the branches. 


habits result in great losses to both of them. Buds and 
young shoots of all varieties of trees, nuts and fruit of 
all descriptions, whether ripe or not, the inner bark of 
young trees, bulbs and roots are consumed by the 
grey invaders in vast quantities, while birds’ eggs and 
young birds are equally to their taste. 


О rapidly do the grey squirrels spread—a district 
previously free from them will be overrun in a short 
time after the arrival there of only one pair—that strong 
efforts have to be made to restrict their numbers, mainly 
by attempting to destroy the new arrivals before their 


descendants have time to overrun a district. Poisoning, 
trapping and shooting are all employed in the destruction 
of these furry pests. The use of poison is thoroughly to 
be deplored, for, besides being an inhuman method of 
killing, it may also be eaten by creatures for which it was 
not intended, and thus do more harm than go As for 
trapping, the Prevention of Damage by Rabbits Act, 1939, 
continues to forbid the use of spring traps except in 
rabbit holes, and the Wild Birds’ Protection Act of 
1904 prohibits the setting of any traps in trees or 
similar places. The most usual method of ridding a 
district of grey squirrels is by the use of cage-traps and 
by shooting. Farmers are advised to make a habit of 
touring their land during the spring, and firing up into 
any squirrels’ nests they may come across. The position 
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of the nests, high up in the branches of trees, saves the 
creatures from the attacks of marauding carnivores, 
but, on the other hand, exposes them to attacks by Man, 
and the destruction of the young in the nests is certainly 
one of the easiest and most efficient methods of keeping 
the numbers of squirrels down. 

In view of the destructive habits of these foreign 
squirrels, it is well to reconsider the advisability of 
introducing any fresh species of animal to the country. 
Too often has it proved that what was to all appearance 
a charming and harmless immigrant has become the 
pest of the countryside. 


Qus examples are not rare. Rabbits, for instance, 

were imported into Australia with the best of 
intentions; but, instead of providing an additional and 
certain food supply, they increased so rapidly and wrought 
such damage to sheep-grazing, one of Australia's staple 
industries, that the authorities had to offer rewards for 
their slaughter on a large scale. Again, the little owl, 
described in Chapter 29 (page 885) of the Birds section, 
was brought from America and proved a pest to the farmer 
and the gamekeeper. The brown rat is another foreign 
invader. It is questionable, therefore, whether the 


ACROBATIC STANCE 


Below we see the pest ot the countryside, once the pet of the parks, 
in another characteristic pose, clinging with all its talons to the 
rough bark of an elm. It is capable of running up and down and 
round trees at a great rate—with agility that has saved many 
grey squirrels from the bullet. 
C. W. R. Knight 


ES 


Бо 


structure, and interference with the delicate adjustment 
of the balance of Nature may bring swift retribution. 
Although it is generally agreed that most of our indigenous 
animal life in Great Britain should be preserved as far as 
is possible, it does not follow that there should be 
unrestricted right of entry for animal, any more than for 
human, immigrants, and when the alien outstays his 
welcome he must be made to go. Hence it is that even 
many an ardent Nature-lover will be found to acquiesce, 
and even take part, in the ruthless treatment to which | 
the grey squirrel is now subjected. 


MADE FOR NIBBLING Ч 

The photograph below shows to perfection the most striking 

feature of the rodent’s dentition—the long, curved incisors that 

distinguish the squirrel and all the other members of the gnawing 

fraternity. These are useful tools and fearsome weapons alike. 
Note also the long, sensitive “ feelers.” 


8. М. Ballance 


Н. Bastin 


FURRY NUTARIAN 
This is the grey squirrel’s most “ taking " pose, which never fails 
to elicit cries of admiration from those who are unaware of its 
bad reputation. The little rodent holds its nut between its paws 
in an almost human manner, while it nibbles, at first cautiously 
and then greedily, unti! the kernel is revealed. 


introduction of small animals into countries where they 
do not already exist should ever be practised. Large 
animals, on the other hand, may be safely imported ; 
the introduction of various deer into New Zealand and of 
Japanese deer into Great Britain has so far been successful, 
largely because such animals may easily be hunted and 
their numbers thus kept within reasonable limits. 

In experimenting with animals, Man may do untold 
harm; and by encouraging one species at the expense of 
another he may easily upset the harmony of the country- 
side. The animal kingdom is a highly interdependent 


But the majority of amateurs will doubt- 


PHOTOGRAPHING ANIMALS, 1 


Chief among the difficulties of photo- 
graphing wild animals is to approach near 
enough to them to obtain a photograph 
without frightening them away. There 
are three common methods of overcoming 
this obstacle: either the photographer 
must conceal himself, by constructing a 
hide, for instance, such as is illustrated 
in page 8, in which case he may use an 
ordinary camera, or he must use a camera 
capable of taking magnified photographs 
of distant objects, or he must devise some 
method of controlling his camera from a 
distance. Professional Nature photo- 
graphers, of course, adopt the first two 
methods, but amateurs on a ramble will 
not have time for constructing a hide or 
be able to afford an expensive telephoto 
lens or cinematograph apparatus. Never- 
theless, the amateur can devise a simple 
form of telephoto lens for himself, while 
he can exercise his ingenuity to the utmost 
in contriving methods of remote control. 

А pseudo-telephoto lens, capable of a 
certain amount of magnification, is an 
ordinary spectacle lens, The right lens 
must be chosen by trial and error, so that a 
variety of lenses will be needed ; these can 


often be bought cheaply at markets and 
sales. The difficulty here lies in focusing, 
ie. in discovering which lens will have 
the required effect. In the case of plate 
cameras, ground glass focusing screens 
can be used, and a reflex camera contains 
a focusing screen; but even in ordinary 
cameras which take rolls of films a screen 
can be provided, in the form of a strip of 
tracing paper, wound over the wooden 
rollers that normally take the film, in 
exactly the position that the film normally 
occupies. The camera should now be 
focused upon a fixed object until the image 
appears clearly on the screen; next place 
a spectacle lens before or behind the 
camera lens, altering the focus of the camera 
(if possible) and the distance of the lens, 
until a clear magnified image is visible on 
the screen. Try all the lenses in turn in 
every possible position. It is possible to 
make a device for holding the spectacle 
lens out of the lid of a pillbox or some other 
such object, and in any case the various 
focuses and distances should be noted 
down as suitable for photographing at 
that particular distance. It must be 
emphasized that this is a matter for long 
and careful experiment, and no hard and 
fast directions can be given. 
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less prefer to use the many ingenious 
methods that have been devised for 
controlling the camera at a distance. In 
this way a close-up of a timid animal can 
be obtained with a camera disguised with 
twigs or grass, etc., by a photographer 
concealed some distance away. The 
camera should be disguised and fixed 
firmly close to a “run” that the animals 
are known to frequent, and bait should be 
placed near by at the correct distance from 
the camera for a clear photograph. The 
simplest method of remote control is to tie a 
length of wire or dark-coloured thread to the 
release-lever of the camera and retire to a 
distance with the other end in the hand. 
When the animal is seen to approach the 
camera, the thread is pulled and the picture 
taken, This is less simple than it sounds— 
the thread may have to be taken over a 
system of sticks or small pulleys to obtain 
the right “ pull," and may be pulled too 
hard so that the camera is moved, or not 
hard enough so that the shutter is not 
released. А more refined and scientific 
method of remote control is by the use of 
an electric current, and this is described 
and illustrated in the next Note in this 
series (see page 1156). 


Our Butterflies and Moths. 17 


RARELY - BEAUTIFUL BLUES AND HAIRSTREAKS 


URTHER evidence of the almost illimitable wealth of beauty and charm displayed by our | 
К butterfly population is afforded by this chapter, in which are described the ‘holly blue, | 
mazarine, short-tailed, long-tailed and large blues, and the green, purple, black, brown | 
and white-letter hairstreaks. All of these, with the exception of the very rare long-tailed | 
and short-tailed blues, are included in the colour plate facing page 37 | 


м Chapter 6 of this section (pages 361-363) the most better word—and resemble the stem and bud so closely 
ommon and noticeable of our "blue" butterflies that even with a powerful lens they can be seen only as 
ire described and illustrated, these being mostly in- slight swellings between the top of the stem and the bud. 


sects of the chalk downs and other open country. There The larva probably feeds solely at night, and does so by 

is one blue, however, that is more or less ап insect of the boring a hole in the bud and eating out its contents ; 

woodland, the hedges, or even the gardens; this is the it then moves off to another bud. It is green, with paler 

holly blue, whose distribution in any district is governed lines along the sides, and a black head. There are paired 

by the presence of its chief food plant, the common holly. humps along the back, and the whole caterpillar has a 

It is one of our most delightful butterflies, not only for its curiously velvety appearance, heightened by the fact that 

intrinsic beauty—it is one of the prettiest of our blues— it is covered with tiny warts, each of which bears a minute 

but also because its bright appearance contrasts so sharply bristle. When the time comes for pupation it suspends 

wi he dark, rather dreary holly bushes and gloomy- itself in the normal way from a leaf of the food plant, and | 
looking hillsides where the largest hollies grow. The very turns into a pale yellow-brown chrysalis, marked with 

pale colour of the underside makes it conspicuous in darker brown. On holly, the young berries are eaten as 

flight, and the wings are light, too, on their upper surfaces, well as the flower buds, and the youngest and tenderest | 
so much so that the alternative name of the insect is still leaves are also a possible food in captivity. Holly and 

the “ azure blue." Before the invention of that name ivy bushes are the places on which to look for the adults 

this butterfly was known as the “blue speckt,” 


SYMPHONY IN BLUE 


ably from the specks—black, not blue—which 


One of the earliest butterflies of spring, the holly blue is on the 


mark the undersides of the wings. wing in bluebell-time, and here we see a female of the species | 
Apart from a slight resemblance to the male common at rest on a hyacinth spray. The holly blue’s underside is | 
Nod х ү у ` noticeably different from that of any other blues, as may be seen | 

blue when in flight, the holly blue is unlike any of our from the illustrations in pages 361 and 362. 

other species. The wings have a faint lilac tinge, and their ы 2210 


г is very clear and clean. The undersides, as 
licated above, are very pale blue, with a series of small, 
ict black spots. It will be realized at once, by 
\paring this description with the details given in 
361-363, that this feature differs completely 

rom the arrangement found in the other blues. 

Гће holly blue is noticeably double-brooded, and it is 
not a very difficult matter to tell the insects of the two 
ids. In the males of the spring brood—which is on 
e wing in April or May, sometimes even in March—there 
is a slight black outer margin to the fore-wings, with an 
even finer line of black round the rear wings; both are 
fringed with white. In the females the black is increased 
to a very obvious smudge over the fore corner of the fore- 
wings, and a black margin and series of black spots in the 
hind wings. In the summer brood—July and August to 
as late as October—all these black markings are 
considerably increased, and the insects are larger. The 
second brood does not appear in bad years. 


ECAUSE, normally, the eggs are laid, and the caterpillars 
feed, not on the leaves, but on the flower buds, two 
separate food plants are necessary for the holly blue. 
The females of the spring brood, therefore, lay their eggs 
on the flower buds of the holly, but those of the summer 
brood choose ivy. The eggs are laid on the stalks of the 
flowers, just beneath the still unopened bud, and when 
they hatch the larvae remain in the same position. It is 
said that they are so sluggish—slug-like is perhaps the 
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HOLLY BLUE HISTORY 


Dennis 


w. 


A. 


From its name one would expect the holly blue to be associated principally, if not entirely, with holly, but many specimens spend at least 


part of their lifetime on the ivy. 


eggs (little white objects) may be discerned, while in the adjoining picture one of these eggs is shown enlarged about twenty times. 
note the round hole through which the contents of one bud have been 


third picture we see the caterpillar at work on the ivy buds; 


The females of the summer brood lay their eggs on ivy buds, and in the left-hand picture above two 


In the 


extracted. Finally, the right-hand photograph shows the pupa (x 13) woven to the under-surface of a holly leaf. 


of the first and second broods, respectively. The distri- 
bution of the holly blue covers all the southern half of 
Britain, and it may be found in places up to the Border. 

In addition to this species and those which are described 
in Chapter 6, we have several other blues, of which 
only one, the silver-studded blue, is at all common, 
and this is described in a later chapter. Three of our 
species are so rare that practically every authentic 
specimen is catalogued. The first of these is the mazarine 
blue, which was once common in many places, but has 
been practically extinct since 1877. The male is purplish- 
blue, the female brown, and the brownish underside has 
a number of small black and white eye-spots. Of the 
others, the long-tailed and the short-tailed blue, only a 
dozen or so specimens are recorded. The former is 
purplish-blue, with a black border—very large in the 
female—and a slender tail to each hind wing, between two 
black spots. The underside is absolutely distinctive, 
being yellowish with a number of white lines running 
from fore to rear margin ; the black spots 
on either side of the tail are represented 
by orange dots. The short-tailed blue is 
only an inch across, the others being a 
good inch and a quarter. The male has 
purplish-blue wings, with a tiny tail, and 
the female is brownish with a violet tinge ; 
the tails are very short, and the wings are 
edged with black and fringed with white. 
The underside is rather similar to that of 
the holly blue, but paler, almost pearl-grey, 
with more noticeable black eye-spots and 
two orange dots at the rear corner of each 
hind wing. From the fact that it was 
first recorded on the heath at Bloxworth 
in Dorset, this species is also called the 
Bloxworth blue. 

Probably the most interesting of all 
our butterflies, the large blue is restricted 
to Cornwall, South Devon, and certain 
parts of the Cotswolds, though at times it 
has had considerably wider distribution, 
being formerly well-established in North- 
amptonshire; even the older writers, 


MALE AND FEMALE 


Of these spring-brood holly blues, 
the top and middle specimens 
are male and female; note the 
latter's black-bordered wings. At 
bottom, the underside. 


however, have always referred to it as being rare, and it is 
probably as numerous now as it ever was. It is larger 
than the chalk-hill blue (see page 361), being one and a half 
inches across the fore-wings. The colour is deep blue, 
with black edges and white fringes to all four wings. 
The male has a central black spot in the fore-wings, 
beyond which is a crescent of three spots ; there are two 
spots on the hind wings, and a row of dots round their 
outer margin. The female has all these black details 
more*strongly marked, and in this sex much variation 
occurs, the spots becoming larger and the black margins 
encroaching more and more on the blue area. The under- 
sides of both sexes are grey-brown, suffused with blue 
scales towards the basal areas of the hind wings especially, 
and with numbers of black and white eye-spots arranged 
in the same fashión as that found in the other blues with 
this type of underside. 
For many years the life history of the large blue 
was shrouded in mystery, but the researches of 
various entomologists, chief of whom 
is Mr. F. W. Frohawk, have gradually 


elucidated its fascinating story. The 
eggs are laid one by one amongst 
the flower-heads of the wild thyme. 


When it hatches the young larva’ sets 
to work to feed on the flowers, its 
colouring and hairiness causing it to 


resemble the buds very closely. After 
its third moult it leaves the thyme 
and wanders on to the ground, where 
it is found and picked up by ants 
of the genus Myrmica; its colour at 
this time is yellowish-pink. The ants 
carry the larva to their nest, having first 
“milked " it—in the same way as they 
milk the aphids (see page 789)—through 
certain glands on the hind part of the 
caterpillar's body. In the nest the larva 
lives on the ant-grubs, and in return it 
is milked by the adult ants. > When full- 
grown it leaves the nest and pupates 
outside. The presence of these glands, it 
should be noted, is not confined to this 
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species, as most “ blue ” larvae appear to possess some 
such organs, and the larvae of several other species, 
such as the chalk hill and Clifden blues, are from time 
to time milked by various ants, 

All the “ blue ” butterflies belong to the family of the 
Lycaenidae, another of whose members, the far-famed 
large copper, is described in page 990. Besides this 
species and the blues, we have the small copper, the 
duke of Burgundy “ fritillary "—obviously, from its 
inclusion in this family, it is not a true fritillary— 
and the two groups of the skippers and hairstreaks. 
Of these, the hairstreaks are described below, while the 
others are reserved for a later chapter. 


Hairstreaks of Unobtrusive Presence 

NLY two of the hairstreaks are at all common їп 
Britain, and each of them is very difficult to see. 
'he hairstreaks owe their name to the presence, on 
some part of their wings, of very fine white streaks, 
though in the commonest species this marking is broken 
up into spots rather than being a continuous streak. 
The green hairstreak is a little pale brown butterfly, 
often with a faint golden sheen; it gets its name from 
the fact that the undersides are covered with green 
sales, except, of course, for the row of white spots, 
which crosses the rear wings—sometimes the fore-wings 

also—and represents the “ hairstreak.” 

Its early stages the larva passes on either gorse or 
rock rose, or on many of the plants similar to the former, 
such as broom and needle greenweed. Berries of buck- 
thorn and buds of bramble and dogwood are eaten in 
the same way as the holly blue larva eats the holly and 
ivy buds. The butterfly is on the wing in May and 
June, but its pale brown wings make it difficult to see in 
flight, while their green undersides render it almost 
invisible when at rest. 

A much more ornamental insect is the purple hair- 
streak, though it is no easier to see. The only one of our 


GREEN HAIRSTREAK 
Below we see, magnified by 25 approx., a single egg of the green 
hairstreak butterfly, carefully glued to a rock-rose bud. On the 
right below is the butterfly itself, so posed as to reveal the line of 


small white dots that compose the “ hairstreak ” (X 2 approx.). 
А. W. Dennis; Ray Palmer. 
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Н. Main; J. J. Ward 
LARGEST OF THE BLUES 
The large blue is a rare and local insect, and, moreover, a very 
distinctive one, On the left we see a fine specimen at rest on a 
flower, while on the right are the male (top), female (centre), and 
the underside of the male (bottom). Notice the bold markings 
on both sides of the wings, and the sheen of the upper surface. 


butterflies to live on the oak, it flies high round the tops 
of the trees, though it descends occasionally to feed on 
the flowers or secretions of the plants round the border 
of the wood. The wings are very dark brown, covered 
with purplish scales, except along the veins, though 
in the female the purple is more often confined to the 
central part of the fore-wings. The underside of all 
the wings is greyish, with a white line running right 
across, shaded on its inner edge with black, and having 
outside it a further dark line. At the rear corner of the 
hind wings there are two orange spots. 


The black hairstreak is a rare insect confined to a 
few of the Midland counties. Its wings are very dark 
brown, with orange marks near the rear corner of the 


southern and western counties, also in the eastern 
counties and in Wales, and as far north as Lancashire 
and Westmorland. It is a woodland insect ; the larvae 
feed on sloe, and the adults fly high round the oaks or 
other trees of the woods. 

Finally, we have the white-letter hairstreak, with plain, 
blackish wings, broken in the male only by a whitish 
mark near the fore margin, and an almost invisible 
orange spot at the angle of the rear wings. The under- 
side is also blackish, with a waved white streak, which 


FOUND ON THE OAK 
The purple hairstreak, one of our loveliest butterflies, has the 
curious flattened caterpillar typical of the Lycaenid group. 
Above, on the left, we see one enlarged about three and a half 
times, creeping over the under-surface of an oak leaf. On the right 
above is the distinctive underside of the adult insect (X 14). 
hind wings, and, in the female, along the margin of the 
fore-wings. The underside is brown, with a white line 
broken by the veins, and an orange band round the margin 
of the hind wings, edged with black dots. Like all the 
hairstreaks, this insect has small tails to the hind wings. 
In the brown hairstreak, which is also dark brown, 
though not so reddish as the last insect, we find orange 
patches on the fore-wings, larger in the female than the 
male, and orange-brown hind wings with a white streak ; 
there is often a second white streak nearer the base of 
the hind wings. This insect is local, but quite frequent 
in some localities, of which Devon, round the edge of 


Dartmoor, seems the best. It is found in most of the READY TO FLY 
| P теа ae ме SEP ‚айса 451 This female purple hairstreak (above) is just preparing for its 
| first flight. The fine purple scales which partly cover the fore- 


wings have caught the light, and shine brilliantly on the left- 
hand wing. Notice also the two little “ tails," one at the corner 
of each hind wing—a feature common to the hairstreaks (x 14). 


| in the female terminates in a very distinct white W in 
| the rear wings ; the right-hand, or rearmost stroke of 
the W is often doubled. The rear corner of these wings, 
and sometimes the whole outer margin, has a series of 
orange patches which join to form a band, with black dots 
outside it. This is another scarce insect. Its larvae eat 
wych elm leaves—in captivity they will take common elm 
—and to catch the adult one should examine the flowers 
of the bramble bushes round the bases of the trees. Essex 
is a good county, and so are Suffolk and Surrey, and it is 
found in various parts of Yorkshire. At one time or 
another the insect has been taken in all the southern, 
eastern and western English counties, though it is not 


Photos, H. Bastin found in Wales, or in Devon and Cornwall. It is one of 

Ed Ais AND BROWN 3n those insects a specimen of which, despite its fairly wide 
пе wings О е ригр!е hairstreak are not entire ui e, an s а. > Е H . 

in the female (top right) that colour is more or less confined toa distribution, always constitutes a real prize for the 

couple of smudges on the brown fore-wings. The male (top left) young collector. By breeding, however, one may obtain 


is purple all over except for the wing margins, and the undersides ; 
are greyish with а white line and orange spots in both sexes. ample examples of either sex. 
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on the importance of the study of Nature from the 
ecological point of view, that is, the study of the various 
forms in relation to their habitats. In several instances, 
such as Chapter 7 (pages 200-203) of the section on 
Flowers of Our Countryside, dealing with the typical 
flowers of the oak wood, and Chapter 12 (pages 719-721) 
of the section on Wonders of Insect Life, describing the 


beetles of the downlands, the 
chapters have been written defi- 
nitely from this point of view. 
| In the present chapter the same 
viewpoint is taken up with 
regard to several of our most 
important and fascinating birds, 
namely, the red grouse (the 
| grouse par excellence), the golden 
1 plover and the merlin. These 
| may well be called the three 
} birds of the northern moors, for 
| although we may see many other 
| birds оп the moors, and although 
these three species may at times 
be found elsewhere, yet they are 
all three very definitely asso- 
ciated with the wild life of this 
type of district, at least during the 
breeding season. 
To the grouse is given pride 
ji of place amongst moorland birds, 
3 1111 G 


Our Birds and Their Eggs. 
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SOME BIRDS OF THE NORTHERN MOORLANDS 


| Ts chapter takes us on to the wind-swept moors of the northern counties, there to seek 
Я and perhaps to find among the heather the fine grouse, the swift-flying golden plover 
3 and the merlin, typical hawk of the treeless Pennine countryside. 


All three possess 


1 characteristics well worthy of special note, whether it be in their appearance or manner of 
| living. Also dealt with in this chapter is the far less famed hobby of southern England 
j N other sections of this work, particularly those and with good reason. It is a fine bird by any 
а dealing with flowers and insects, emphasis is laid  standards—rich in colour, lively on the wing, living far 


from the normal haunts of Man, and providing some of 
the finest sport the world can offer. Finally, the 
grouse is almost the only bird which can be regarded as a 
purely British species, for, though it is in many ways 
closely related to the Continental willow grouse, there 
are sufficient points of difference to allow most modern 
ornithologists to raise it to specific rank. 

As to plumage, the grouse is a study in protective 
colouring, as anyone who has tried to find the bird when 
it has settled or been shot down will agree. The ground 
tone is a rich chestnut, on which bars and waves of black 
and darker brown mingle to make a colour exactly 
similar to that of the heather and general moorland 
growth. Sometimes the throat and neck are almost 
clear of markings; sometimes, too, the whole bird may 
be darker than usual There is a brilliant red comb 
above the eye. In summer the entire plumage is 
rather paler and yellower. 

On its short, rather rounded wings the grouse skims 
over the heather, a rapid series of strokes alternating 
with a strong, swerving glide. When put up by the 


BRITAIN'S OWN GROUSE 


The red grouse is confined to the British Isles, thus earning a 
distinction enjoyed by no other species. Below, we see a hen 
grouse on her nest, her plumage matching to perfection the 
heathery background, while on the left, in a nest set in a grassy 
milieu, is a representative clutch of red grouse eggs. 

A. H. Willford; А. Brook 


W. Farnsworth 


PLOVER'S NEST 


The golden plover (above) is a fine and handsome bird, and its 
summer appearance is a cross between that of the waders and 
the green plover (see pages 807 and 257). Notice the characteristic 
dark breast, and the slim general form of the bird. The nest 
with its four eggs is well sheltered by a tuft of grass. 
beaters during a drive, grouse show that they can fly at 
a high speed, and the older birds will go straight over the 
heads of the “ guns," or even directly at the “ stops 
who attempt to turn them back down the line of butts. 
The wings are in a continuous arc, a broad, clean crescent 
of feathers, as the bird is outlined against the sky. 

With regard to the food of the grouse on the moors, 
this consists of the young shoots of the moorland 
plants, during the spring, and, when they are available, 
the fruits of such plants as those described in Chapter 32 
(page 985) of the Flowers of Our Countryside section. А 
great deal of water is drunk, and the birds love grit, not 
only as an aid to digestion, but for baths; it is no 
uncommon sight to see grouse dusting themselves in the 
middle of some rough moorland road. That Nature is 
quite capable of controlling the increase and distribution 
of grouse is undoubted, and the epidemics of “ grouse 
disease " which appear to devastate the keeper’s stocks 
are due more to over-crowding than to anything else. 
Distressing as these may be to the sportsman, they are, 
nevertheless, a necessary means of weeding out the 
sickly birds; that the epidemics do more than this, 
that they decimate the grouse population, may be 
regarded as the fault of the breeders. 

Moors of any sort will accommodate grouse, so long 
as they are fairly high above the sea and bear the right 
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type of food. Heathery moors, therefore, are not the 
only ones on which we may find the bird, though when 
heather is absent we find that some such plant as crow- 
berry has replaced it. Most of the grouse keep above 
the r,o00-foot contour, at least in England, where they 
are found as far south as Shropshire and Derbyshire; in 
Wales they occur slightly farther south, but efforts at 
establishing the species in such apparently suitable 
spots as Dartmoor and Exmoor have always failed, for 
reasons that are not clear. In winter the birds often 
leave the moors, and they may even come well down 
into the fields if the hills are snow-clad for a long time. 
The grouse lays. its eggs in a scraped-out hollow, 
barely lined with heather or grass and sheltered by tufts 


B. Hanley 


IN WINTER DRESS 
Above we see the golden plover in its winter dress, which may 
conveniently be contrasted with that of the summer-plumaged 
bird on the left above. The dark feathers of the lower breast are 
replaced by white, and there is generally more white about the 
whole of the bird's head and underside; the back, too, is paler. 


of moorland plants. There are seven to a dozen or so 
eggs, and they are laid in spring, usually towards the end 
of April: They are red or orange-brown with markings 
of darker, richer brown. The call of the grouse is a 
loud crow, but the alarm note, more often heard, is 
kok, kok, on the wing, and a more cautious goback, 
goback, when the birds have alighted. Grouse sit very 
tight before getting up, often waiting until one is almost 
upon them, when they rise with whirring wings. 


Our commonest plover, the green plover, lapwing or 
peewit, is described in pages 257-259, but it is by no 
means typical of the group, especially in its rounded 
wings and slowly-flapping flight. More representative 
of the plovers generally is the golden plover, a bird that 
is as much a part of moorland life as is the grouse itself. 
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Round-headed, short-billed, with long, narrow, pointed 
wings and amazing powers of flight, it is not likely to 
be confused with any other bird on the high moors, 
though in winter, when it visits the estuaries and lowland 
feeding-grounds, it mingles with many other plovers 
whose appearance is roughly similar. 


Golden Plover on the Moors 


HOUGH its plumage is very different from that of the 
grouse, the golden plover is just as difficult a bird to 

see on the moors. The grouse takes advantage of the 
dark hues of moorland vegetation, the plover of the high 
lights, the golds and yellows and shining surfaces of 
rock or leaf. The back and wings of the golden plover 
are mottled black and yellow, the tail is barred with 
yellow and brown, the underparts being black as far 
as the abdomen, behind which they are white. This 
colour scheme is broken up by a band of white which 
runs along the sides, up round the neck, round the black 
cheeks to the forehead, sharply dividing the bird into 
two colour-areas, which add enormously to the value of 
the scheme for protective purposes. The length of the 
bird is eleven inches, and the wing-span eighteen or so. 
Golden plover remain on the moors from March until 
September, though the adults often move down to the 
lowlands rather earlier. There, as in the breeding areas, 
the bird is difficult to see, and when a flock are feeding 
on cultivated ground they seem to disappear completely 
when they settle, even though they may be walking to 
and fro all the time. They mix freely on the ground with 


Jefferson 
SURLY YOUNGSTER 


This young merlin, sitting on a bare rock, has a very bad- 

tempered look. It has evidently only recently acquired its 

first suit of feathers, for there are still signs of the juvenile downy 

coat showing on the wings and flanks. The large eye, hooked 
bill and firm, clawed feet are other conspicuous features. 


F. Jefferson 


MERLIN MOTHER 


Grasping a dead bird in its talons, the hen merlin has alighted 

on the stems of heather above the nest, and seems to be looking 

round before descending to take the food to her young. The 

plumage of this fine little falcon tones in well with its background, 
for brown is the predominating colour. 


lapwings and other plovers, but in flight are easy to pick 
out, the flocks of the two species becoming automatically 
separated owing to their different powers of flight. 
The golden plover loves to indulge in those massed 
formation-flights which are a common feature of many 
of the smaller waders, and when in flight the undersides 
of the wings show up brilliantly, pale and flashing. 


wary bird is the golden plover, the ever-watchful 

: male warning his mate of Man's approach long 
before she can possibly be picked out from amongst the 
vegetation of the moors. She rises quietly and runs some 
distance before taking to the wing, so that it is useless 
to mark the spot where she rose and expect to find the 
nest there. Even if we are lucky enough to happen on 
the correct area, the nest is by no means easy to find, 
for the four eggs, greener and more pointed than those 
of the lapwing, are laid almost on the bare grass, and are 
wonderfully protected by their own colours. This does 
not reassure the parents, however, for as long as the 
intruder is within a reasonable distance of the nest they 
fly round and round with plaintive calls. For a long 
time they may stand, uneasily watching, on some grassy 
tuft, with an occasional single note, querulously repeated. 
This single note, and the #07, which is the normal call, 
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ARRESTED FLIGHT 
The flight of the merlin—the “lady's hawk " of the golden age 
of falconry—is normally dashing and rapid. This photograph 
shows the method of sudden “braking” to perfection, and 
reveals clearly the widespread tail and wings, each feather in 
which is separated from its fellows. 
are amongst the characteristic moorland sounds, being 
as intimately associated with the brown hills as the 
cry of the curlew and the kok, kok of the grouse. 

The moors, like every type of country, have their 
special birds of prey, and the typical hawk of the heather- 
clad hills in Britain is the merlin. In Yorkshire especially 
it is the characteristic hawk of these wild, treeless areas, 
and it is not normally found breeding south of Derbyshire 
and Wales. Smaller than either the sparrow-hawk or the 
kestrel—in fact, the smallest of all our birds of prey—it is a 
swift flier, sure on the wing, and, like most of the members 
of the group, distinctive in its hunting habits. It does 
not hover patiently like the kestrel, nor does it “ stoop ” 
in the manner of the peregrine falcon, but, having once 
sighted a quarry, pursues its victim in and out over the 
heather, following every movement, twisting and turning 
until it overtakes the prey by sheer speed and tenacity, 
and, finally, striking it down with a blow of its foot. 

Larks, meadow pipits and other small moorland 
Passerines provide the food of the merlin, though it will 
tackle larger birds and may even kill a lapwing, a bird 
as large as itself. Still larger birds, such as crows and 
black-headed gulls, are attacked if they venture near 
the nest, and a heron itself is recorded to have “ retreated 
in disorder" when challenged by a pair of merlins. 
Besides its partiality for small birds, the merlin is fond 
of sizable insects, and such moorland moths as the oak- 
eggar (described in pages 187-188) and large beetles are 
captured by it on the wing. 

No nest is made by the merlin, which scrapes a hollow 
among the heather, laying four or five eggs; these are 
like those of the kestrel, but are smaller and have a few 


black spots added to the 
general mass of red-brown 
markings. Occasionally the old 
nest of some other bird in a tree 
is used, and, when the merlin 
lives in low-lying marshes or 


coastal localities, sand-dunes 
and the tussocks of bogs pro- 
vide a home. Near the nest 
there is usually a “ slaughter- 


house,” where the victims, such 
as small birds, are plucked and 
torn up for the young in the 
nest, and this place frequently 
also provides a look-out post 
for the watching parent bird. 


The male merlin is grey, 
streaked with black above, and 
reddish below with streaks of 
brown. The primaries are a 
darker grey, and the tail has a 
dark band reminiscent of that 
of the kestrel. The female is 


brown, with pale-edged feathers 

5 =" on the back, and has 
mottled markings on the underside. The tail is barred 
with black and brown. In this species the female is 
larger than the male. 


Just as the merlin is the falcon of the northern 
moors, so the hobby takes its place in the thickly 
wooded districts of the south of England. Slightly 
larger than the merlin, though smaller than the sparrow- 
hawk, it is very similar to the former bird in appearance, 
but the localized distribution of both makes confusion 
unlikely. In hunting habits, the hobby is different 
from any of the species so far described; restricting 
its activities to the early morning and late afternoon, 
it beats quickly with its long wings, then shoots into a 
graceful glide, stooping suddenly at its victim and rising 
again without checking its flight. It feeds chiefly on 
insects, such as chafers, dor beetles and dragon-flies, 
but has a turn of speed that enables it to catch 
anything that it takes a liking for. Swallows and 
martins are sometimes captured, and it has been 
seen to outfly the swift, though it often stoops at these 
rapid fliers only in play. " 


more 


p plumage the hobby may be distinguished by the 

fine red feathers that clothe the shanks, by its white 
chin, and by the strong moustachial stripe, which, like 
the ear-coverts, is black. The head is dark grey, and 
the rest of the upper parts slate. The absence of a band 
on the tail distinguishes it at once from the kestrel. 
The underparts are whitish with black streaks, and the 
red feathers extend to the under tail-coverts. 

Trees provide the nesting site of the hobby, the old 
home of a crow or similar bird being commonly used. 
Normally, three eggs only are laid, resembling those of 
the merlin, though they may be rather yellower in ground 
colour. They are laid in June, for the bird is a late 
arrival. The hobby leaves us in September, so that there 
is only a short season during which it can be seen. 
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А. Brook; Р. Jefferson 


MERLINS OF THE MOORLAND, 


North of the Peak the characteri: bird of prey is the merlin, and it is particularly fond of the heather-clad hills and moors. It always 
builds on the ground—indeed, t” can hardly be so called, for (as may be seen from the photograph above) it is a mere hollow scraped 


out of the heather, which largely helps to conceal the reddish-brown, black-spott The young merlins shown in the photograph below 
are very young, and are not very different in appearance from the young buzzards and peregrine falcons in pages 992 and 993 respectively 
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Photos, The Times 


HIGHLAND GRANDEUR BORN OF PLUTONIC AGENCY 


Almost at the centre of the volcani i 
Я се canic belt which stretches f coas ri i i 
deur is striking! It stretches from the coast of Antrim to Skye is the island of Arran in the Firth Лу se barre 
S Bellini on the Арене UE а о о views taken by infra-red photography. In the upper photograph, taken: Кып Чок ып pem 
Although the islet is roughly fifteen Ciim Med n колы feature is the striking shape of the celebrated Ailsa Craig rising out of the sea on the left 
у 5 distant, the infra-red method and long-focus Tavlor-Hobson-Cooke -lens make clearly apparent the regular 
early g 


ARRAN'S PEAKS BROUGHT NEAR BY 'INFRA-RED' 


columnar shapes typically associated with basaltic rock. Beyond the Craig are, forty miles away, the peaks of north-west Arran, with Goat Fell on the 
right. In the lower photograph, taken from Largs, the mountains are some twenty miles distant. Goat Fell is on the extreme left ; in the centre of the 
panorama are Glen Sannox and the Peaks of the Castles (the Sleeping Warrior); Great Cumbrae island is in the foreground, and on the right is 
Garroch Head, at Bute’s southern extremity. A description of the volcanic area of which the above photographs show a part is given in pages 1125-29 


ALIEN BUT AT HOME 


The tree pictured here is a fine specimen of the 

Austrian pine, a central European species which 

has been successfully introduced into Britain 
British Museum (Natural History) 


Our Trees and Their Story. 36 


THE AUSTRIAN AND THE CORSICAN PINES 


ERY foreign-sounding in name are the two trees described in this chapter, but both the 

Austrian and the Corsican pine are now well-established in this country and quite often 

encountered in our landscape, particularly in districts near the sea. Other pines dealt 
with in this series are the Scots pine (page 240) and the cluster pine (page 1020) 


his series (see pages 240-242), the member of the 


N хг to the Scots pine, described in Chapter 8 of 


= 


enus Pinus most frequently planted in this 
is probably the Austrian pine, which is 
lly described as Pinus laricio, var. austriaca, 


count 


botan 


since is regarded, not as a separate species, but as 
a variety of the almost equally common Corsican pine, 
from which it differs only in detail. Both trees are 
ver isy to distinguish from the Scots pine and from 
most of the other species which the rambler is likely to 
come across in the ordinary way. 

l'he length of the needles of the Austrian pine varies 
from three to six inches, but they are always longer and 
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DISTINCTIVE CONE 


that of the Scots pine, 
and rather larger. Th 
natural size—has dried 

characteristic form 


stouter than those of the Scots pine, топове 
the needles of the cluster pine (see page 1021). ey ai 


i i ir arisi e, semi- 
borne in pairs, each pair arising from a fine, 


transparent sheath. The bark is greyer in P. laricio 


than in the other species, and is not SO, noticeably cut into 
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longitudinal fissures. The cones of the Austrian pine, 
which are produced from the small, red, female catkins, 
are two inches or so long, conical, pale yellow-brown, and 
are not ripe until some seventeen months after their first 
appearance, that is, during the late autumn of their second 
year. They are borne almost at right angles to the 
stem, usually in opposite pairs, and the scales have larger 
bosses than those of Р. sylvestris. Those near the cone's 
base are sometimes so re-curved as to be quite hook-like. 


In the Austrian pine the male flowers are also borne 
in catkins, which are whorled on an offshoot of the main 
stems, the numbers of catkins in each series of whorls being 
large, twenty or more. The flowers themselves are of the 
usual coniferous type, consisting of scales which bear 


CORSICAN BLOOM 

The catkins of all the members of the genus Pinus are very much 
the same, and those of the Corsican pine seen below, with a spray 

of needles, are of the usual type. Notice that they are borne 
in whorls, and each catkin is longer than those of the Scots pine, 

as may be seen by a glance at the photograph in page 240. 

_ Photos, Е. J. Hosking 


SITY 


~ H. Bastin z 


ISLAND SPECIES 


This Corsican pine shows several of the 
typical features of its species, e.g. a tall, 
straight bole, with rather short, slender 
branches, the lower ones of which have 
all died or been cut away. The foliage 
is not very thick, and the growth is regular. 


the masses of pollen on the short 
stamens. Asin the other pines, when 
the pollen is ripe a slight jar will 
send a yellow cloud floating out from 
the trees, and if there is any wind 
the ‘ground round the trees is often 
quite yellow with the millions of 
pollen grains that have rained down. 


Of the two varieties of /aricio, the 
Corsican pine is the taller, reaching 
at times a height of over 120 feet. 
One of the principal trees of the 
country from which it takes its 
name it was first introduced into 
this country in 1759. The Austrian 
variety is more of a newcomer, for 
it first appeared in the British Isles 
in 1835. As its name implies, it is 
found principally in central Europe, 
where it is an important timber 
tree, but it does not achieve such 
dimensions as the type, seldom 
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being more than 80 feet in height. 
In both trees there is a strong, 
straight bole, with a fair number of 
branches from top to bottom, 
running out horizontally and often 
searcely drooping at all. The 
species sometimes tends to hav: 
more than one trunk, in which 
event there will be several equal 
trunks running up together, often so 
close that there are only a few feet 
between them. In general, the 
Austrian pine has longer, stoute: 
branches, and considerably dens 

foliage than the Corsican, but it 1 
sometimes extremely difficult to t: 

the one from the other. 


ORSICAN and Austrian pin 
have done especially well 
Britain near the sea, and 
account of their liking for a ch: 
soil, are much planted along tl 
south coast—to such an extent 
indeed, that they are the mos 
common  conifers at many of 
our southern  seaside resorts. 
They are also very good shade 


RUGGED BOLE 
Intermediate in roughness between the 
boles of the Scots pine and such species 
as the cluster pine, the trunk of the 
Corsican species (above) is rough, and 

usually rather greyish in colour. 


— 


trees, and from being able to stand 
strong winds and poor conditions 
generally, may be used as shelter trees. 

The wood of Pinus laricio is coarse- 
grained and rough, being one of those 
timbers that is sold as deal; it is 
durable, however, and can be used 
for outside work, a point which 
recommends it. The tree is not grown 
on a commercial scale in Britain, 
being planted more to provide shelter 
at exposed seaside resorts and as an 
ornamental tree in public parks and 
gardens than with a view to making 
any profit from the timber. 

Not one of the important. trees of 
Britain from an ecological point of 
view, it has no especial fauna other 
than that which characterizes the Scots 
pine, though it provides nesting places 
for many birds wherever it is planted. 
Greenfinches, for instance, find the 
rather flat, horizontally spreading 
branches completely suitable for their 
domiciliary arrangements, the thickness 
of the foliage hiding their nests from view, and the 
length and thinness of the branches making them safe 
even should they be discovered by some sharp-eyed boy. 

There are, of course, a very large number of pines 
grown in Britain as ornamental species. One of the most 
remarkable of these is the bishop’s pine (Pinus muricata), 
also known as the small prickly-coned. pine Its shape is 
low and spreading, so that the width of the area covered 
by the tree is far greater than the height, which, in Britain 
at any rate, is not much more than fifty feet or so. The 
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H. Bastin 


GARDEN CURIOSITY 


The bishop's or small prickly-coned pine, P. muricata, is one of 
those species which is grown mainly as an arboricultural curiosity. 
Here, in the fine specimen at Kew Gardens, we see the remarkable 
shape of the tree, which is not by any means so tall as it is broad. 


cones, rather rounded and not very large, have the bosses 
of the scales produced into re-curved hooks or prickles 


. —whence the tree's name—while the stems, too, have a 


bristly appearance. The needles are dark green and 
rather long,and the cones remain on the tree—often on the 
main branches—for many years after they have ripened. 


[DENTIFICATION BY CONES 


In two earlier notes (see pages 958 and 
1083) are given some hints on the value of a 
collection of leaves as a means to the 
identification of trees. In the preceding 
note, it is pointed out that in the case of 
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conifers thé leaves alone are often quite 
insufficient even for an expert to be able to 
tell which species is which. The cones of 
most species, however, differ far more 
widely than do the leaves—a fact which is 
well evidenced by the accompanying picture. 
The cones included therein are as follows : 
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1, Weymouth pine; 2, spruce; 3, larch ; 
4, Douglas fir; 5, Scots pine (young female 
catkin апа ripe cones); 6, Atlantic 
cedar; and 7, Austrian or Corsican pine. 
In the case of the last, the two stages, 
young and old, are seen as in number 5, 
and the comparison between the manner of 
growth of the young catkins may be noted. 

One of the most noticeable features of 
the photograph is the cone of the Weymouth 
pine (described in a later chapter in the 
section devoted to Our Trees and Their 
Story), for most people would be inclined 
to think that this belonged to some sort of 
fir, rather than a pine, so different is the 
cone from the type usually found in the 
genus Pinus. As a matter of fact, however, 
there are many transatlantic species which 
have this type of cone, though the Wey- 
mouth pine is probably the only one that 
ramblers are likely to see in Britain. 
Another point is the opportunity afforded 
to compare the cones of the Austrian and 
Scots pines, for these are the two species 
that the rambler may confuse. The more 
shiny and rather larger scales of the former, 
and the greater size of the less-pointed cones 
are worth noting. The Scots pine cone 
is rough, its scales having often a re-curved 
boss, while the cones are also borne at a 
more acute angle with the stem, Further 
comparisons of cones may be made by 
reference to the various chapters dealing 
with other conifers—those on the larch 
(page 21), Scots pine (240), cedar and 
deodar (368), spruce (499), silver fir (648), 
Douglas fir (832), and-cluster pine (1020). 
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All About Our 


BANKS AND DRIFTS 


Weather. 10 


OF FOG AND MIST 


TI^ our climate fogs and mists are regular features, all too obvious when autumn merges 
into winter and while spring is still a distant prospect. The scientific aspect of these 
untoward meteorological phenomena is considered below, and something is said to dispel 
the very prevalent belief, more particularly on the Continent, that England, save for a 
brief spell in summer, is a land more or less generally wrapped in a pall of sooty squalor 


OG, as a feature of the climate of the British 
Isles generally and of London in particular, 
has always figured largely in the foreigner's im- 
pressions of-this country, and of recent years many 
visitors from abroad have been surprised at the lack of 
foundation for this universally accepted but  baseless 
libel. The truth is that Britain is no more fog-bound 
than other islands in similar latitudes, nor is the “ London 
particular," or “© pea-souper, more unpleasant than 
the fogs that afflict many other cities of large size. 

In earlier times—such, for instance, as those of which 
Dickens wrote—it would appear that London, at least, 
possessed its own fog of peculiar thickness, blackness and 
heaviness—a fog that was experienced nowhere else in 
the world ; and it is upon such descriptions of these fogs 
as Dickens wrote in the first chapter of “ Bleak House ”’ 
that the foreigner's belief in the fogginess of Britain was 
based. But since those early days of the Industrial 
Revolution, when smoke belched forth uncontrolled from 
every chimney and blackened the countryside and the 
air for miles about every manufacturing town, conditions 
have changed beyond recognition. In modern times the 


FOG-BOUND BAY 
Fog is one of the most dreaded atmospheric phenomena—at least 
as far as the mariner is concerned—and a scene such as that 
shown below, of Oban Bay enshrouded by one of the thick mists 
for which western Scotland is famous, is well calculated to engender 


apprehension in the hearts of seafaring folk. 
A. В. Beattie 


increased use of gas-fires and electric heaters in all kinds 
of buildings has largely reduced pollution of the air by 
coal-smoke, and, moreover, devices for the reduction of 
the amount of smoke produced by the burning of ordinary 
fuel and for the dispersal or absorption of smoke have 
become ever more numerous and widely used. 

But from this insistence on the evil of smoke in 
connexion with fog it must not be assumed that smok« 
causes fog, or that it 25 fog. If smoke from factory and 
home chimneys were entirely eliminated fogs would still 
occur, and as thick as they are today. They would not, 
however, be black fogs, but white ones, the sort that are 
experienced in the countryside—not the harsh, coaly 
fogs that have been, and still are, so harmful to sufferers 
from asthma and other chest complaints in towns. The 
formation of fogs is dependent, as we shall see, upon the 
presence in the air.of certain substances that no smoke- 
abatement Bills could entirely eradicate, and we must 
not blame industrial development for natural phenomena 
that existed long before the first factory chimney 
ever began to smoke to the sky. 

The popular definition of fog as “ cloud on the ground " 
is not entirely inaccurate, for both fog and cloud are 
formed by the condensation of moisture in the air. But 
the formation of fog is connected even more closely 
with dew than with clouds. Moist air has a saturation- 
point beyond which it can contain no more water, and 
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а. А. Clarke 


MIST FROM THE SEA 


A pure sea-fog, uncontaminated by smoke or soot, is white in 
colour, like that which fills the street in this photograph, but, 
though less harmful to health than the black fogs ex perienced in 
large cities, it can be fully as dangerous to traffic. Visibility in 
this instance is restricted to twenty yards. 
this point, called the dew-point, varies with the tempera- 
ture. During a summer night, when solid objects on 
the land, cooled by the radiation of their heat into space, 
reach a temperature lower than dew-point, water, in the 
shape of drops of dew, is deposited by the warmer air on 
those objects. In the formation of fog, 
the moist air itself becomes so cold that 
dew-point is reached and water deposited 
or “condensed”; but here the moisture 
condenses not upon objects on the ground 
but in the atmosphere. 


ow the question arises: Upon what 
does the moisture condense ? It was 
formerly held that particles of dust in the 
atmosphere offered a surface upon which 
the overladen air could deposit its super- 
fluous water, but modern scientists are of 
the opinion that the nuclei of the con- 
densed water droplets are not dust 
particles, but minute portions of certain 
chemical substances which have a peculiar 
power of attracting moisture to them. 
Such substances are called hygroscopic, 
and include common salt, calcium chloride 
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and sulphuric acid, which can be formed by the action 
of sunlight on the sulphur dioxide produced in such 
large quantities from smoking chimneys. 

Although not provable positively, the effect of nuclei 
formed by microscopic particles of these substances has 
been demonstrated negatively in experiments whereby 
moisture-bearing air was made entirely free from them 
and then cooled far below dew-point without condensation 
occurring. It seems, therefore, that particles of such 
substances are essential to condensation in any form, 
and thus necessary to the formation of fog. Since no 
air anywhere exists naturally free from hygroscopic 
matter, and since the atmosphere could not be freed from 
it on a large scale, fogs can never, therefore, be eradicated. 


Smoke’s Contribution to Fog Formation 


ut the blackness and sootiness of fogs have been 
reduced in recent years by the decrease in the use of 
coal, particularly in suburban areas. The water droplet, 
condensed about the nucleus of some hygroscopic 
substance, absorbs into itself the particles of carbon, 
dust and other dark matter known collectively as smoke, 
and it is this that causes the black fogs of manufacturing 
areas. Without this, “ white ” fogs, or thick mists, are 
produced, and these, though equally dangerous to traffic, 
are less a cause of ill-health. Scientifically, there is no 
difference between mist and fog, a mist being merely a 
light fog, and the summery haze of an early August 
morning is formed in the same fashion as the darkest 
and thickest “ pea-souper ’’ of November. 


Cooling of the air, causing condensation, upon which 
the formation of fogs depends, can be brought about in 
several ways, and, since it is, of course, the lower layers 
of air that are cooled, these are closely connected with 
the ways in which the land-surface or sea-surface is 
cooled. Commonest of these is radiation at night, the 
earth or sea losing its heat into space; this is increased 


RESTRICTED VISIBILITY 


With a visibility of about a hundred yards the fog shown below, 

through which trees, paths and a building can be faintly discerned, 

is only moderate for landsmen, but in the seafarer's scale of fog 

intensity this is “ thick " and means that navigation has to be 
abandoned and the ship hove-to. 


Robert М. Adam 


MOUNTAIN MIST 


Those whom pleasure or business takes into the high hills have 
as great a fear of fog as the sailor, for when visibility is reduced 
to a few yards one false step may lead to disaster. Yet from the 
distance mist falling on the mountains, as in this photograph of 
Ben More and Stob Binean in Perthshire, looks harmless enough. 


on a cloudless night, the lower layers of air are cooled 
by contact with the earth, and it is, therefore, commonly 
after a clear night that morning fogs are experienced. 
During summer a light mist in the early morning, caused 
by the cloudlessness of the preceding night, is a sign of 
hot weather to come during the day, since, presumably, 
the absence of cloud will continue. Observers who have 
tabulated the variation of fog during the day have 
discovered that the first hour or two after sunrise has 
the thickest mist or fog, thus proving conclusively that 
night-radiation is the chief cooling agent giving rise to 
this type of condensation. 


Д хотнек cause of the cooling of the air, and so of fog, 

is cold ocean currents, the temperature of warm air 
flowing over which is lowered to below dew-point by 
contact. The world’s most famous instance of this is 
the thick fog that so often enshrouds the banks: of 
Newfoundland, where Arctic currents cool warm, moisture- 
laden breezes. In south and south-west England warm, 
wet, south-westerly winds are also often cooled in winter 
by the cold surface of the land, fogs forming in the coastal 
districts. To this cause are due the frequent fogs at the 
western end of the English Channel and around the 
Scilly Isles.. These sea-fogs or sea-mists are usually 
wetter than those experienced on land, the winds from 
off the sea bearing more moisture, and they may turn to 
a thick drizzle of rain. “ Scotch mists ” are fogs of this 
kind, the westerly winds from the Atlantic bearing vast 
loads of moisture. Fogs are frequent round the coasts 
for another reason also ; this is the presence of abnormally 
large quantities of salt in the air, arising from the salt 


sea-spray, for salt is, as has been said earlier in this 
chapter, one of the chief hygroscopic, or fog-formin 
substances in the atmosphere. 

The absence of wind—or, at least, of a high wind—i 
another circumstance necessary to the production 
fog, which would otherwise be dispersed; but sonx 
movement in the air is essential to its existence, for fog 
depends toʻa certain extent on the “ mixing " of warm 
and cold air. A very light wind, therefore, which is not 
strong enough to blow away the fog, will, instead, intensify 
it; for this reason anti-cyclones are frequently preceded 
or surrounded by wide bands of fog, since these areas of 
high pressure are commonly marked by an absence of 
wind. It must be emphasized that the pressure itself 
has no connexion with the formation of fog ; -and this is 
the chief difference between clouds, which are formed 
entirely through pressure variations, and fogs, which are 
due to temperature changes of the earth's or sea's surface. 
“ Haze," as the term is used by meteorologists, refers to 
a phenomenon quite distinct from mist or fog, for this 
word denotes faint mistiness due to the presence of 
dust or smoke in the air. Haze is, therefore, а“ dry ” fog. 

Measuring fog is, as may be supposed, an extremely 
difficult task, for much depends upon the observer's own 
sense of proportion and good eyesight. But it is essential 
to meteorological practice that fog shall be measured, 
and, in order to ensure that measurement shall be as 
accurate as possible, a standardized table of “ visibilities ” 
has been workéd out. This, known as the scale of fog 
intensity, is used by seamen all over the world. 


*«QuGHT" fog—the word “ slight ” is used in a very 

definite sense—is one that will obscure the horizon 
at sea but have no effect on navigation as far as landmarks 
are concerned ; “ moderate " fog means that lights and 
landmarks are obscured at less than a mile's distance ; 
“ thick " fog makes lights invisible at a quarter of a mile. 
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The Landscape of Our Land. 20 


FROM THE GIANTS CAUSEWAY TO SKYE 


T° the geologist one of the most interesting regions of the British Isles is that which comprises 
a large portion of north-eastern Ulster in Ireland and a number of the Western Isles of 


Scotland—in particular Arran, Mull, Staffa and Skye. 


Throughout this area the pre- 


dominant rock formation is basalt, and geometrical pillars and shapeless masses alike 
speak eloquently of the volcanic turmoil that engulfed it ages ago 


HE rock which we know as basalt represents the 
cooled and solidified lava poured out by volcanoes 
once active in Great Britain, as described in 

Chapter 7 of this section (page 460). In addition to the 
dykes and sills formed of this rock, which are mentioned 
in that chapter, basalt has taken a number of other 
striking forms in this country which may be said to 
characterize a considerable area of our landscape. 
Perhaps the region where these 
odd formations may be most 
clearly observed is north-east 
Ireland (the Antrim Plateau), 
together with the western isles 
of Scotland, especially the 
Inner Hebrides. This region 
extends due north through the 
Faroe Islands . into Iceland, 
where the last remnants of 
volcanic activity are observable 
in the geysers and hot springs 
characteristic of that country. 


Resulting from fissure eruption in Tertiary times, the 
earliest outflowing of basalt formed the plateau of north- 
east Ireland, now denuded by weathering, later phases 
being represented in the volcanic Coolin hills of Skye 
and in the intrusive granite of Goatfell, Isle of Arran. 
The rocks became successively more acid during the 
period of vulcanicity, producing the series that begins 
with basalt proper, passing through granite to the true 
acid lavas. The basalts, which are rich in iron and 
magnesia, are rocks of considerable beauty, sometimes 
glassy and always compact and closely grained. Уапа- 
tions in colour from the normal brown are due to the 
presence of crystals of such substances as felspar and 
olivine (see Nature Under the Microscope, Chapter 9, page 
942). But it is the unusual shapes assumed by basaltic 
rocks that first attract the eye. The most typical of these 


VOLCANIC VESTIGES 
Traces of the volcanic upheaval of Tertiary times are to be found 
in those parts of Britain marked black in the sketch map on the 
left. They are peculiarly in evidence in the Isle of Arran, where 
the granite mountain of Goatfell, whose slopes are seen in the 
photograph below, represents a volcanic intrusion, 
E. W. Tattersall 


GIANT’S CAUSEWAY 


Columnar shapes, typical of those assumed by the rock when it 
cracked as it contracted in cooling, are the distinguishing feature 
of basaltic areas. They are found in their greatest profusion at 
the Giant’s Causeway on the Antrim coast of north-east Ireland, 
a portion of which is seen in the photograph above. 


amu 
e: | LAVA COLONNADES 


Sheets of basalt, poured out on top of one another, weather into 
many strangely regular formations. In the photograph below of 
Pleaskin Head in the Giant’s Causeway area is seen the striking 
spectacle of a double colonnade of rock formed in this way. 

separated by layers of volcanic ash and red ochre. 
Lawrence 
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MOUNTAINS OF MULL 
From the summit of Ben More in the west of Mull, where the 
photograph below was taken, a northward view comprises a 
mighty panorama of bare rocks, smooth and almost unscalable. 
These are the worn basalts inland, far different from the blocks 
and columns where the lava reached the sea. 


Photos, Robert М. Adam 
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Р. W. Пагйе 


FINGAL’S CAVE 


Staffa, the isle of staves, off the west coast of Mull, contains the 
celebrated basaltic formation known as Fingal's Cave, of which 
the colonnade shown above is the entrance. Here the columns 
closely resemble those of the Giant's Causeway area, being massed 
together like the steps and pillars of a natural cathedral. 


is the columnar form, often jointed and cross-jointed. 
This shape is due to contraction and consequent cracking 
during the quick cooling of the rock, which somehow 
caused it to assume geometrical forms; the hexagonal 
column is the most common, pentagons being also not 
unusual, while three-sided and nine-sided columns are 
the rarest. The fact that each column contains a sym- 
metrical arrangement of crystallizations, easily visible 
to the naked eye,-was the ground for an early theory 
that the columnar shape was due to regular crystal- 
lization during cooling; but it is considered by most 
authorities nowadays that the later “ contraction ” 
theory is the more accurate and feasible. 

Another typical form taken by basaltic rock is the 
terrace or flight of steps, whence these rocks were given 
the name of “ trap," which derives from a Scandinavian 
word for “ stair.” This shape results from the weathering 
of superimposed sheets of basalt, which are worn down 
into regular terraces. Large caves, some of which have 
not been fully explored, and majestic cliffs, some marked 
by “ ochre-beds,” or layers of reddish volcanic ash, are 
also typical of basalt country. 

Genesis of the Giant’s Causeway 

EGINNING our study of the basalt landscape with the 
Giant’s Causeway, we there find that a vast stream of 
lava, measuring about 2,500 feet at its widest from east 
to west, poured out in a lens-shaped area along the 
coast ; this, in cooling, formed the actual Giant’s Cause- 
way, a bed formed of the tops of the columns. Later 
outpourings of lava are represented by the terrace-like 


cliffs and headlands near by. The Cause 
about forty thousand columns of rock, which are in three 
platforms. The central one contains the well-known 
Wishing Chair, formed by one hexagonal pillar (the seat), 
surrounded by taller columns. The Lady’s Fan, in which 
several pentagonal columns surround a hexagonal one in 
fan-like fashion, is another famous feature. The Giant's 
Gateway is a scene of impressive grandeur, the jointed 
pillars, massed on either side of the gap, being the chief 
attraction to sightseers in this area. Eastward lie the 
Organ Columns, Chimney Point and the Nurse and Child, 
the shapes of which are sufficiently evident from their 
names. The Amphitheatre, not unlike the old Roman 
structures, with terraces and columns of rock closely 
resembling rows of seats, is another notable formation. 


LONG a line practically due north from the Giant’s 
Causeway to the Butt of Lewis, the other best-known 
portions of basaltic scenery are to be found, but to follow 
the area of volcanic activity from its beginning in 
Scotland we must start at the Isle of Arran in the Firth 
of Clyde, rather north-east than north of the Causeway. 
Here, in the north, is the intrusive granite peak of Goat- 
fell, already noted as one of the later productions of the 
volcanic period, Arran is said to display a more complete 
succession of strata than any other part of the British 
Isles of equal area, and certainly from granite to the 
comparatively recent Bunter sandstone most rocks are 
somewhere here represented. 


Passing north round the Scottish coast, the islands of 
Jura (mainly quartzite) and Islay (quartzite, schists and 
Torridonian strata) may be ignored in our search for 
basalt, but from Mull onwards our attention is arrested 
at every turn. The coast of the Ross of Mull is par- 
ticularly rich in basaltic columns, and along the whole 
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length of this promontory the caves, cliffs and ravines 
typical of basalt country are found in huge numbers, 
The Carsaig Arches, a notable spot for sightseers, were 
formed from basaltic cliffs by the action of the sea. The 
shores of Loch na Keal are also lined with basaltic 
columns and promontories, and the island is practically 
wholly composed of these volcdnic rocks. From its 
quarries was raised the granite used in the building of 
Blackfriars Bridge, Holborn Viaduct and the Albert 
Memorial, and freestone is also quarried on Mull. 

Off the west coast of Mull-lies the island of Staffa, and 
here we find the formations most closely allied to those 
of the Giant’s Causeway in Fingal’s Cave. The name 
Staffa, which means the isle of staves, or columns, reflects 
the wealth of basaltic formations to be found here, and, 
in addition to the magnificent domed temple of Fingal’s 
Cave, where one can walk over the tops of the columns, 
there are the Causeway, composed mainly of hexagonal 
pillars; the Bending Pillars ; and Fingal’s Chair, similar 
to the Wishing Chair at the Giant’s Causeway. Near by 
rise the thirty-foot pillars of the Colonnade, and here also 
is the curious Scallop Cave, a small bay on one side of 
which the pillars are curved like the design on a clam 
shell, while those on the other stand close in a һопеуботЬ 
formation. Boat Cave, westward of Fingal's Cave, has 
the longest columns in the island, arranged like a mine 
gallery—an awe-inspiring but beautiful sight. 

To the south-east of Mull in the Firth of Lorne are the 
Slate Islands (Luing, Seil, Easdale—which gives its name 
to Easdale slate—Torsa and Shuna); here trap veins 
are to be seen on the shores and cliffs standing up like 
castles and battlements. 

Going northwards still, we come next to the three 
curiously named islands of Muck, Eigg (pronounced 


"egg ”) and Rum, all of which present typical basaltic 
forms. On Eigg there is a basaltic scuzr, that is, a tower of 
rock, 300 feet broad and 470 feet high, placed, seemingly 
precariously, on the apex of a pyramid, “ like a statue on 
a pedestal, as Hugh Miller described it. The Scuir of 
Eigg is 1,289 feet in height, and is one of the sights of the 
island. In Rum are four great peaks of similar com- 
position, and this island is composed of about fourteen 
great trap hills, from r,ooo to 2,000 feet in height, packed 
closely together in a frame of Old Red Sandstone. 


Iron in the Western Isles 

[rox ore, frequently associated with basaltic rocks, comes 

to the fore at Canna, a small island north-west of 
Rum ; indeed, the mass of magnetic iron ore, forming what 
is known as Compass Hill, is so great that it affects the 
compasses of ships passing close to the shore. Raasay, 
to the north-east of Skye, also has vast quantities of iron. 
On Skye, which is largely composed of Tertiary volcanic 
rocks, is to be found the mass of the basic volcanic rock 
dolerite of the Coolin hills. This is of the same com- 
position as and may be compared with the southern half 
of Rum, the Point of Ardnamurchan on the mainland 
immediately north of Mull, a small area just north of 
Ben Buy in Mull, and Benmore, or Fair Head, in Antrim. 
These places, as may be seen from a map, are all more or 
less in the due north-south line of volcanic activity from 
Antrim to Iceland, and emphasize the close connexion 
between them, as evidenced by the basaltic formations 
found in the land areas along its whole length. 


ISLES OF THE WEST 
Seen from Morar Bay, the islands of Eigg (left and Rum 
(centre) have a forbidding air, the fourteen giant peaks of the 
latter being all composed of “ trap,” or basaltic rock. These 
bare, weather-scarred hills contrast strangely with the tree- and 
bracken-covered mainland in the foreground. 

Robert M. Adam 


Nature Under the Microscope. 10 


A FIRST STUDY IN BOTANICAL MICROSCOPY 


EARLIER chapters in this series have been devoted to an explanation of the marvels revealed 

by the microscope when the subject of examination is a tiny denizen of the pond or seaside 

pool or a slice of inanimate rock. Now comes the first of two chapters describing the 
wonders of plant architecture as made manifest under magnification 


N pages 194-196 the appearance under the microscope 
of some of the minute, single-celled animals, or 
protozoa, is described, and it is from such atoms of 

life that more complex creatures are built up right through 
the scale of living things to the vertebrates. A man’s 
body is composed of millions of these tiny cells, which 
have become specialized and organized, so as to produce 
what we know as an individual, and his life depends 
upon the correct functioning of these component cells, 
each kind in its own province. When we come to flowers 
and vegetable life generally we are faced with a type of 
machine entirely different from the body of an animal, 
and it is only by the use of the microscope and the study 
of the cellular structure that this profound divergence 
can be brought home to us. 

When a section of any green leaf is cut and placed 
under the microscope, it will be seen that, besides nuclei, 
the cells contain small round bodies known as chloroplasts 
(Gr. chloros, green; plassein, to mould), and the green 
pigment that these contain, namely chlorophyll, is the 
cause of the prevalent colour of plants. Now, chloro- 
phyll is the vegetable kingdom’s great secret, for, if it did 
not exist, there would be no plants, and that would mean 
no animals, because these all live ultimately on plant life. 


J. Е. Stirling 


ONION ROOT-CAP 


The photomicrograph above shows a longitudinal section of the 
root tip of an onion plant. To prevent damage to this essential 
portion of the plant the tip is sheathed with a thimble-shaped 
root-cap, which is less delicate than the root itself and as it is 
worn away is replaced by fresh cells growing at its base. 


Suppose a cook were given some water, a handful of 
some simple chemical substances such as potassium 
nitrate and magnesium sulphate, together with some iron 
rust, what sort of a meal could she make? The answer 
is, of course, none at all; and yet that is all that plants 
use. The explanation is that, when chlorophyll i: 
present, a living cell can make use of the radiant energy 
provided by sunlight to combine these unpromising 
materials with carbon dioxide from the air and produc 
carbon-hydrogen compounds, and these, with traces 
of other things, are what living matter is composed 
of. Since Man lives, directly or indirectly, on these 
substances, it is only by virtue of these little green 
chloroplasts that he is enabled to exist. 


A. Botting 


NETTLE STINGS 
Magnified about forty-five times, the leaf of a stinging nettle is 
seen above, bearing its wonderfully constructed pointed hairs, 
Each of these consists of one cell only, produced lengthwise to a 


fine point, so that the hair appears transparent. The swollen, 
flask-shaped growth at the base of each sting is its poison gland. 


Having once made a start, we can proceed to examine 
the various parts of plants under the microscope and find 
further wonderful evidence of their way of living. А 
longitudinal section of a root tip will reveal how this very 
important part is protected against harm. Since water 
and chemicals are drawn up through the roots, it is 
necessary that the little tips that go exploring through 
the soil should not be damaged, and so they do not grow 
from the actual end; a sheath or root-cap is provided, 
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and аз this is abraded, or worn away, new cells arise 
underneath it at the growing point to replace the loss. 

Most cells are bounded on all sides by other cells, but 
some of the very fine hairs, like those of the stinging 
nettle, can be seen under magnification to consist of one 
cell only drawn out to a fine point. Such cells may be so 
transparent that the protoplasm inside is visible stream- 
ing round in its little box formed by the cell-wall. If 
this is not sufficient proof that the contents are living, add 
a drop of alcohol, and soon these will have collapsed 
from the cell-wall and be lying in an irregular mass in the 
middle ; the cell is dead. 

The roots of a plant seek out the raw materials for the 
factories above, and in addition, they act as warehouses 
for storing the finished products. A thin section of a 


LEAF STRUCTURE 


Magnified 250 times, this strip (above) of the surface tissue of a leaf 

displays the stomata or mouths by which the plant breathes. 

These are easily visible in the photograph as little lens-shaped 
bodies among the other cells. 


potato will show numbers of starch granules in each cell— 
these will turn purple and be readily visible if a drop of 
tincture of iodine be added—and the thickened parts 
of most roots will reveal similar contents, which act 
as reserves of food. 

Now for the factories where this food is made, namely 
the chlorophyll-containing leaves. If a thin piece of 
epidermis, or top layer, of a leaf is torn off and examined 
under a fairly high-powered objective, a number of cells 
will be seen distributed over the surface in pairs ; they are 
elongated and touching at each end, between them being 
the breathing spaces, or stomata, which admit carbon 
dioxide and pass out moisture from which the contents 
have been extracted. They open and close, and so 
adjust the amount of water in the tissues, for the food- 
making cells will function only under certain conditions 
of moisture. 

Apart from the chlorophyll-containing cells, the leaf 
has some of another kind. If we examine one of the so- 


“J. F. Stirling 
STEM IN SECTION 


Above is a transverse section through the stem of the butcher's 
broom (Ruscus), a typical monocotyledon. Comparing it with 
the dicotyledon stem below, we see only two main types of tissue, 
an outer covering and a central part full of scattered vessels (х 30). 


called veins, we shall find that it is composed of elongated 
cells with thickened walls, which make a support, or 
skeleton, and preserve the shape of the leaf. Since 
these extend all over the plant and contain the vessels 
that connect root and leaf, they are spoken of as the 


“E. A. Botting — 


TISSUE IN SERIES 


А number of tissues are found in the stem of a typical dicotyledon 
such as the buckthorn seen here. The outer bark is succeeded by 
the bast, then the cambium, then the xyiem with its large tubular 
canals, and finally the pith in the centre of the stem ( X 45 approx.). 
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Е. А. Botting 
ANNULAR VESSELS 

The stem of the Indian corn derives both strength and nourish- 

ment from the presence of tough, siliceous rings, which are piled 

one above the other to form vessels. Along these the liquids 

pass, and they also act as vertical supports for the stem (Х тоо). 


fibro-vascular system, and the study of this is one of the 
most important and fascinating branches of botany that 
the enthusiastic microscopist can tackle. ` Just as in a 
big building the girders of the framework and the lift- 
shafts are two of the most essential features—the one 
for stability, the other for communication—so the 
fibro-vascular system enables a plant to grow up high 
in search of sunlight and also to keep the roots and leaves 
in constant communication. 

Let us now take a section of a stem cut transversely 
and examine it under the all-revealing microscope. If 
the plant is a dicotyledon, we shall find that the stem 
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Revealers of Nature. 


LINNAEUS 


EADERS of this work, and particularly 
R of the botanical chapters, will have 
noticed that frequent reference is 

made to systematists and the value of their 
work, and to some of the less obscure 
problems of classification. The insistence 
that is laid upon this rather dull-sounding 
matter—the placing of Nature in categories, 
docketed with generic and specific names, 
labelled with Latin synonyms—may have 
puzzled some, to whom the lovely honey- 
suckle, for instance, may not smell as 
sweet when it is called Lonicera pericly- 
menum. But the truth is that systematiza- 
tion lies at the base of all studies; the 
need to compare and contrast, to relate to 
other species and consider generic similari- 


under! 


genera, species and varieties, upon which 
botanical study was built ; 
Linnaeus who invented the “ binomial ” 
naming of plants, i.e. the use of two Latin 
names, опе for genus, one for species, by 
which every plant is once and for all “ put 
in its place ” in the great 
and seemingly chaotic 
universe of Nature. 
Through his work we 
now pee the plan 

ying the chaos, 
the unity in diversity 
and the beautiful sym- 
metry of plant creation ; 
and we can admire the 
immensely wide know- 


consists of four different kinds of tissue, namely, pith, 
xylem, bast and cambium, each having a different 
function, as is explained in page 27. What a wonderful 
example of specialization is this! A structure built of 
these millions of tiny living cells is enabled, by each 
of them fulfilling its particular purpose, to tower two 
hundred feet or so in the air and to draw up sap from 
the base to the summit as easily as an elevator mounts 
a skyscraper. The vessels that conduct the liquids are 
characterized by the formation of hard, ring-like or spiral 
growths, which make each one a fairly substantial 
cylinder ; and if a fibre is parted from the pulp of stewed 
rhubarb and examined under the microscope it will be 
seen to be composed of such strengthened tubes. 


Vegetable Tissue Seen Through the Lens 


[+ a young seedling the fibro-vascular tissue is arranged 

in bundles radiating out from the pith, but in all dico- 
tyledons these bundles grow together to form a cylinder. 
In monocotyledons (lilies, orchids, grasses) they remain 
separate and appear ina section as darker blobs scattered 
all over the stem, like raisins in plum duff. In this 
case, of course, no cambium cylinder is formed, and 
so growth does not take place in the form of rings, each 
bundle after а certain stage ceasing to proliferate and 
remaining at a certain size. Owing to this arrangement 
the stems of woody monocotyledons do not increase in 
thickness indefinitely, and so we find that, to take a 
tropical example, palm trees are borne on stems of 
equal diameter from top to bottom. 


The study of plants under the microscope can never 
fail to hold our interest, but it also continually delights 
us with the beauty and delicacy of the structures revealed, 
The infinitely small is quite as wonderful as the infinitely 
great, especially when we realize that we ourselves 
are composed of just such material. 


Swedish village on May 23, 1707, the son 
of the village pastor. Unsuited to his 
father's profession, he was first apprenticed 
to a cobbler, but under the interested tuition 
of his schoolmaster was inspired to seek a. 
higher calling, and applied to the university 
of Upsala for a post as gardener. Instead 
he was made assistant lecturer and keeper 
of the botanic gardens, and, after various 
botanical tours in  Lapland, Holland, 
England and France, he became TID 
of botany at Upsala in 1741. "There he 
remained until his death, on January ro, 
1778. He was ennobled in 1757, the first 
Swedish scientist to be so honoured. 


The writings of Linnaeus are now less 
important than their results; they were 
all in Latin, the universal scientific language 
of the day, and included Systema naturae, 
Genera plantarum, Classes plantarum, 
Species plantarum, Philosophia botanica and 
Bibliotheca botanica. In these and in his 
lectures Linnaeus set out his now universally 


and it was 


ties is paramount, especially in botany, 
and the value of the work of the great 
systematists has not been over-emphasized. 
Indeed, the title of “ The Father of Modern 
" may well go to the first and 
greatest of classifiers, so fundamental was 
the work of the great Linnaeus. 
For it is to Linnaeus that we owe the 


system of nomenclature now used to. 


designate every plant ; he it was who first 
worked out, Дор roughly and in- 
accurately in detail, the great system of 
natural classes, orders, families, sub-families, 


ledge of the man who thus produced order 
from apparent disorder and saw through 
outward, confusing detail to the centre of 
reality within. No one, having once 
stopped to think for a moment of the vast 
conglomeration of life between the humblest 
grass-blade and the mightiest oak, can deny 
Linnaeus his title to fame and gratitude 
for reducing this welter of creation to a 
logical and comparatively simple basis. 
Carl Linné, known best as Linnaeus, the 
Latinized version of his surname, and later 
ennobled as Carl von Linné, was born in a 
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accepted system; he made mistakes in 
details, as was to be expected in a pioneer 
in this field, but none in fundamental 
principles, which remain as the basis of 
modern systematization, though some of 
his ideas have been modified and many of 
his names abandoned. His manuscripts, 
library and collections of plants were 
obtained by the Linnean Society of London, 
through their membership of which 
association all the leading modern botanists 
pay tribute to the father of their craft. 


"Н. Bastin; J. J. Ward — 

SIREX AND RHYSSA: THE WOOD WASP AND ITS 
insect, and in the case of the wood wasp, or giant horntail (Sirex gigas), 
The left-hand picture above shows a male (top) and female (bottom) 


Wonders of Insect Life. 19 


THE WOOD WASP AND 


OTHER INSECT SAWYERS 


S^w-rurs are among the most remarkable of the vast insect multitude that comes within 


the ken of the entomologist. 


Representative species are described below, and the 


stickler for accurate designation will regret to note that saw-flies are not flies and 


the wood wasp is not a wasp. 


Not the least interesting feature of the chapter is the 


gruesome story of the parasitism of the wood wasp by one of the ichneumon flies 


N other chapters the greater part of the order Hymenop- 
tera is discussed and explained, and a number of 
representative species of bees, wasps and ants, both 

social and solitary, are described in detail. These are 
all members of the same sub-order, the Hymenoptera 
petiolata, or Hymenoptera-with-waists. The present 
chapter is devoted to a discussion of the sessile-bodied, 
non-stinging forms, which include the wood wasps, or 
horntails, and the other saw-flies. Though there are very 
many species of these, only a relatively small number 
ever attract the attention of even the professed naturalist, 
and for the collector they are likely to prove difficult to 
study because there are few comprehensive books dealing 
with them, except exceedingly expensive ones. The 
great wood wasp (Sirex gigas), however, or, as it is some- 
times called, the giant horntail, is an exception, for it is 
an insect that is too large to be overlooked, and its depre- 
dations in the larval stage do not pass unnoticed. 

The wood wasp, it must be understood, is not a wasp, 

any more than any other saw-fly is a fly. It shows the 


а 


The majority of our insects are parasitized by some other form of it 


the parasite bears the high-sounding name of Rhyssa persuasoria. 


features which are typical of its group, and of these the 
most important is the absence of the “ waist." As is 
seen in the diagram in page 24, the wasp proper has a 
narrow waist between thorax and abdomen, but the 
wood wasp is without this constriction. The abdomen 
runs straight out from the thorax, and in the great wood 
wasp it is orange-red, with a, broad, blue-black band 
across the middle, covering four segments. We have 
other species of Sirex, such as S. noctilio, in which the 
whole body is metallic blue-black, with brown legs. 
Much research has been done on the life of the wood 
wasp—throughout this chapter we take 5. gigas as the 
typical wood wasp—for the insect so preys on conifers as 
to be of economic importance, and amongst the most 
notable work done on it is that which resulted in the 
film from which several of our illustrations are taken. 
The female wood wasp, it must be admitted, is rather a 
fearsome-looking object, for she has a wing-span of 
two and a quarter inches and a length, from the head 
to the end of the ovipositor, of one and three-quarter 


INSECT FOE 


а sp; the latter, besides being much larger, bears a long ovipositor, and the way in which this instrument projects from slightly 
аа the body is well shown in the profile view of the same insect (centre). "Note the absence of “ waist" in both sexes. The profile of Rhyssa, 
оп the right above, shows the typical ichneumon form; the function of the extremely lengthy ovipositor is fully explained in the text. 
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BL IX 


ENSCONCED LARVA 


The larva of Sirex burrows in the wood of such conifers as the 
spruce and Scots pine, doing immense damage. Above we see a 
full-grown specimen, lying in its burrow. Note the marked 
segmentation of the body, small head and six legs. (х about 3). 


UNPROTECTED PUPA 


Like all Hymenoptera, the wood wasp has a full metamorphosis. 

The pupa is a long thin creature, without a hard outer covering, 

which spends its Ше in a hollowed chamber in the wood. The 

pupa above is female and still pale and soft. (x 3 approx.). 

inches. The head is black and yellow, and the thorax 
is blue-black. In the male—which is slightly smaller, 
and has, of course, no ovipositor—the abdomen is 
yellow. The female insect flies noisily about the pine 
wood—or rather, usually, the fir wood—until she finds 
a tree that is in a fit state for her requirements. Exactly 
what is this state is not certain, but she prefers 
larch or spruce or silver fir in a rather sickly condition, 
and often chooses a tree that has been felled for building 
timber. Having discovered her tree, she runs about 
over the bark, halts, raises her body well up on her hind 
legs, and then, twisting her long ovipositor downwards 
until it is at right angles to the surface of the wood, 
inserts it, driving it in, as her body is gradually lowered, 
with a to-and-fro motion. What looks like the ovipositor, 


when we examine the insect in the hand, is really the 
sheath that covers it; the instrument itself, though well 
able to pierce the wood, is very fine and delicate. Some- 
times no egg is laid, presumably because the insect has 
found the conditions unsuitable. 


T has been discovered that the female Sirex carries 

at the tip of her ovipositor the spores of a fungus, and 
that when the egg is laid, some of this fungus is left 
behind with it. Apparently, the fungus at once begins 
to develop within the tree-trunk, and works the wood 
into a condition suitable for the jaws of the young grub, 
when it hatches from the egg. This marvellous co- 
operation of insect and fungus is probably not confined 
to the wood wasp, and may possibly be far more general 


acm MÀ 


LANCING THE GRUB 
sa is a most persistent creature in search of its prey, and when 
overs the grub of the Sirex, deep in its burrow, it bores 
downwards with its ovipositor and lays an egg on the skin of 
the victim, as shown in this cinematographic picture. (х 11). 


Photos, British Instructional Films, Lid 


QUICK AND DEAD 
The full-grown Jarva of the ichneumon Rhyssa is a whitish grub, 
rather more cylindrica) than that of the wood wasp, and here we 
see it in the burrow where its victim lived. Тһе dark patch 
towards the end of the burrow marks the victim’s skin. (Х 3). 
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in the insect world than is at present appreciated, It is 
believed to occur in such wood-boring species as the 
Scolytus beetles, which are in part responsible for the 
Dutch elm disease, and in forms related to them. 

For several years the larva, growing larger and larger 
all the time, burrows to and fro in the log ; when it is 
full-grown it makes its way up its tunnel until it is near 
the bark, and there, in a larger chamber, sealed with 
wood-chips, it pupates. Although the adult insect 15 
thus relieved of the necessity for any lengthy boring 
when it emerges from the pupal stage, it can, if need be, 
perform prodigious feats of boring. Instances are 
recorded of the successful emergence of adults from 
wooden cores round which several sheets of lead were 
wrapped ; though not all won through, some managed 


m 


J. J. Ward 
PROTECTIVE PALISADE 


This photograph (above) shows excellently the row of whitish 

“ posts” with which the palisade saw-fly surrounds the area on 

which it is feeding. Some naturalists hold that this “ ring 
fence ” frightens off all save flying enemies. 


to make their way out, boring through the metal a neat 
round hole similar to that normally made in timber. 
The Sirex grub is rounded in section, has six very small, 
feeble legs, and a brownish head with powerful jaws. 
By these features it can be distinguished from the grubs 
of such beetles as the Rhagium species which are rather 
flattened and have the first thoracic segment also 
strengthened with a horny plate. 


Sometimes the Sirex appears in houses, having been ^ Bastin: M. H. Crawford 
imported as a grub or pupa in the roof-timbers, where it а ~ SN ЕГ INGIDENIS 
2 e three pictures in this column show stages in the life of two 
has completed its development and hatched successfully. common saw-flies, At the top опа di dye leaf are rows of 
Often, however, the grub is destined never to hatch, for the eggs of the gooseberry saw-fly. The larvae of the same insect 
E ffici ds fl k аге seen in the middle picture ; whileithe lowest shows the cocoon 
there is a most efficient ichneumon Пу, known as of the hawthorn saw-fly. (X3, X2, X4 respectively). 
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Rhyssa persuasoria, which parasitizes the Sirex. The 
female Rhyssa is one and a quarter inches long, and has 
an ovipositor which adds an equal amount to its length, 
and antennae almost an inch long. This ichneumon 
runs about over the fir logs, her antennae trembling, 
until she finds a spot to her liking; there she stops, 
and at once sets to work to bore inwards with her 
ovipositor in just the same way as the female Sirex did 
before her. Down goes the long lance, until it reaches 
the skin of a Sirex grub, in whose body an egg is 
laid, though sometimes the egg may be in the open 
burrow. When the Rhyssa grub hatches, it at once sets 
to work to devour the Sirex grub; it eventually kills 
it, having sucked it to a dry skin, and pupates in the 
burrow. In the same 
way as does the Sirex, 
the Rhyssa adult bores 
its way out and the life 
cycle is completed. The 
male Rhyssa is slightly 
smaller, without an ovi- 
positor, of course, and 
black in colour. 

Besides the wood wasps, 
which are contained in 
the family Siricidae, we 
have other families of 
saw-flies, of which the 
most important—at any 
rate to the rambler—is 
the  Tenthredinidae, to 
which belong the largest, 
commonest and most 
conspicuous of our saw- 
flies. The name saw-fly 
is given to these crea- 
tures on account of the 
two little saws forming 
part of the ovipositor, which are used to produce a slit 
in the vegetable tissue to receive the egg. 

Adult saw-flies are not very conspicuous, and unless 
the rambler is collecting with a net or beating the hedges 
over a tray for caterpillars or beetles, he may never see 
any of them. The caterpillars—for the larvae are of such 
a form as to merit the same word as is applied to that 
stage of the butterflies and moths—are, however, often 
very noticeable. They are very similar indeed to those 
of the Lepidoptera, but may usually be distinguished by 
their habit of feeding with the rear part of the body 
curled, question-mark-like, behind them, the prolegs 
not being used for holding the leaf. These prolegs, too, 
are more numerous than those of normal caterpillars, for 
there are sometimes as many as eleven pairs. 


"us eggs of the saw-fly are laid in the stalk of a leaf, 

and, when they hatch, the larvae arrange themselves 
in a close line, side by side, and then eat their way all 
over the leaf. Often—as in the poplar saw-fly (Cladzus 
viminalis), one of our largest species—they are brightly 
coloured, orange and black being the usual mixture, the 
same combination of ' warning" colours as we have 
seen in the wasp and other insects. The larvae of 


SAW BLADES AND SHEATHS 
The saws of the saw-flies are very variable in shape, but those shown 
above are fairly typical of the Tenthredinidae. Note that only two 
of the four parts are serrated. These are the boring or cutting tools; some sort of saw-fly. 


the other two parts are the sheaths which protect them. (х 40). 


the poplar saw-fly pupate in cocoons in the bark of the 
tree, and the adult saw-flies—which all have the typical 
four transparent hymenopteran wings—are black, with 
a yellow abdomen. The forewing of the saw-fly usually 
has a large dark cell on its fore margin, a point which 
at once distinguishes the insect from any other. 


Ох the poplar, too, may be found the curious cater- 

pillars of the palisade saw-fly (Nematus compressus). 
These creatures surround themselves with little upright 
“posts,” composed of drawn-out saliva, which hedge 
them round wherever they are on the surface of the leaf. 
Ichneumons fly over the “fence,” but crawling insects 
such as ants are supposed to be intimidated by the 
posts. The adult palisade 
saw-fly is black, with 
a flattened, broad, keeled 
abdomen. 

Every gardener will 
know the gooseberry saw- 
fly, which attacks both 
gooseberry and currant 
bushes, its pale green, 
black-spotted larvae 
doing great damage to 
the foliage in the summer. 
The adult of this species 
is an insignificant crea- 
ture, the male being 
black, the female having a 
yellow abdomen—a colour 
scheme very popular 
in the Tenthredinidae. 

Almost every type of 
garden product is 
attacked by the larva of 


H. S. Cheavin 


The species that eats the 
leaves of pears and cherries is called the slugworm 
because it covers itself with slime, and thus somewhat 
resembles a small, black slug. When full-grown, it 
appears in its true colour—orange—and its normal form, 
though it does so only while it makes its way rapidly 
off the food plant to pupate in the soil. 

The fine hawthorn saw-fly (Trichiosoma tibialis), with 
wings over an inch across, and clubbed antennae, has 
green larvae which cover themselves with a mealy white 
powder ; it pupates in а brown, oblong cocoon attached 
to the side of the stem, where it may often be discovered. 
The lid is neatly cut round when the adult emerges. 
Another species, with even mealier larvae, is the alder 
saw-fly ; these larvae, on account of their white covering, 
are said to escape detection through their resemblance to 
bird droppings, as they lie out fully exposed on the 
surface of the leaf. In the family Cephidae are 
contained the stem saw-flies, whose grubs bore along the 
stems of all sorts of plants. One of them, Cephus 
pygmaeus, the wheat-stem saw-fly or corn-borer, attacks 
wheat, and may do enormous damage to the crop—so 
that it may be regarded as one of the most important 
insects in the world. Like those of most boring insects, 
its larvae are whitish and have feeble legs. 
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Our Birds and Their Eggs. 37 


HAWFINCH, BUTCHER BIRD AND WAXWING 


A HANDSOME trio are the birds discussed in this chapter, but as regards the second of them, 
at least, one’s admiration is likely to be confined to its appearance. The shrike, or 
butcher bird, has been many times denounced as a bloodthirsty monster, and even those 
who are well acquainted with Nature’s darker side are repelled by what seems to be the 
needless slaughter in which this bird indulges. The conduct of the hawfinch and wax- 
wing, on the contrary, is such as to earn the approbation of even the most warm-hearted 


S is evident from the pictures in Chapters то and Ir 
(pages 320-324 and 329-330), the common finches 
found in the British Isles have a marked family 

likeness, and this extends also, to a large extent, to their 
character. The goldfinch, chaffinch and bullfinch are 
all obvious relatives, and the linnet is an equally obvious 
link between them and the buntings. One of our finches, 


however, is outstanding, differing in several respects 
from the rest, and possessing, as it were, a much more 


individual character. This is the hawfinch, one of those 
species which are gradually extending their range, or 
consolidating their position in those places where they 
are already established. In many parts of Britain, 
especially in the eastern counties, one may reasonably 
expect to see this bird during the course of a day's 
ramble off the beaten track. 

There is no mistaking the nawfinch, and even the 
naturalist who has never seen it before will probably 
recognize it on sight. It has an enormous bill, triangular 
in shape, very heavy, rather short and very deep, and 
lead-blue in colour; this feature is so marked that it 
dwarfs the rest of the bird, and makes the tail appear 
even more stumpy than it actually is, though, certainly, 
it is shorter than in most finches. In flight, as well as 
when perched, the hawfinch looks top-heavy, but it has 
that rather neat finish which is a common character 
of the other finches, and is extremely handsome. The 
huge beak may at first distract our attention from the 
other features of the bird, but when it comes to fine 
feathers, the hawfinch is well able to compete with the 


HAWFINCH HOMES 


The large, flattish nest of the hawfinch reminds us of those of 
several of its near relatives, and in general! build the bird has 
many typical fringillid characters. The enormous beak, how- 
ever, at once betrays this biid ; and the extraordinary, hatchet- 

shaped feathers on the wings are also a striking feature. 
E. J. Hosking 


is a little black near the eye and round the base of 
the bill, and the chin is also black. A white patch on 
the shoulders is especially distinctive when the bird is 
on the wing, and the rest of the wings are steely blue- 
black. The inner primaries are of remarkable formation, 
being notched and shaped as though they had been cut 
with a pair of scissors to represent an ancient type of 
axe, The tail feathers are black on the outer webs, 
white on the inner. The underparts are greyish, shading 
almost to white under the tail, reddish on the flanks. 
In winter the beak pales and yellows, becoming, finally, 
almost white with a fleshy tinge. 


Retiring Nature of the Hawfinch 


VEN in those localities where it is now fairly common, 
the hawfinch will never be recognized as a famili: 
bird, for it is very shy and secretive and one is not at all 
likely to see it during an ordinary walk along the road. 
Though it may even nest in large gardens in built-up 


G. Hearn 


SLEEPER AWAKENED 


The expression of annoyance on the face of this hawfigch is not 
surprising, for the bird has just been awakened by the flash by 
whose light the photograph was taken. Again we note the huge 
Leak, and another feature аг: istic crouched pose 
adopted when roosting, the legs bent and head sunk on the neck. 


gold and red of the goldfinch, the grey and rose of the 
bullfinch, or the yellow and green of the greenfinch. 

Deep chestnut is the general impression of colour we 
receive when the hawfinch is first seen, for this is the 
colour of the head, back, wing-coverts and tail-coverts. 
A grey band passes round the nape of the neck ; there 


The red-backed shrike is an extremely handsome bird, а 

far as the male (left) is concernec The nest is rather 

that of the hawfinch, and though it is not usually so in y 

placed as the one shown above it is often amazingly well concealed 
in the heart of some thorn hedge or thicket. 


suburbs, it does not often appear in the open, remaining 
in the bushes all day, and feeding—at the gardener's 
expense—in the early mornings. Peas and cherries are 
among the hawfinch's favourite foods. With its heavy 
bill it cracks the stones of cherries and extracts the 
kernels—the pulp is not eaten in the normal course of 
events. The pea-pods are neatly split along the hinge. 
Yew and holly berries are eaten, and the hard horn- 
beam seeds are split for their contents. Insects also 
are devoured. The bird is probably not common énough 
to be really harmful, especially since it may eat large 
numbers of injurious caterpillars. 

In flight the hawfinch moves normally with the 
bounding, wavy motion of the other finches, but when 
alarmed it flies straight without any change in level. 
It often gives itself away by a loud, sharp whistle, 
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uttered constantly as the bird flies to cover when sur- 
prised at a meal. There is also a slight song. When 
seated, the bird turns its head from side to side, as if 
restlessly trying to avoid the sight of its own enormous 
beak. It perches in a more upright pose than most other 
birds. The nest, made of twigs and roots and lined with 
roots, hair or fibres, is placed in a tree or bush, usually 
some height above the ground; it may be in a garden 
evergreen, a fruit tree, a hedgerow thorn or a forest 
oak—in any place, in fact, that offers opportunity for a 
fair amount of concealment. From four to six whitish 
eggs, bigger than those of the other finches, with strong 
markings and scribbled lines, are laid in April or May, 
and the young birds may be seen in the garden, feasting 
on peas or fruit, as зооп аз they are able to fly. 

A bird that in some respects resembles the hawfinch 
is the shrike, or butcher bird. Primarily, the resemblance 
is one of distribution, for this is also a bird whose 
reputation for scarcity is more imaginary than real. It is 
a migrant bird, arriving in May and leaving us in August 
or early September, but during its stay it is fairly con- 
spicuous, though it is a bird of the open, hedged country 
rather than of the woodlands. High hedges with plenty 
of vegetation round their base are the favourite hunting 
grounds of this species. The name butcher bird is 
well-earned, for the shrike feeds chiefly on mice, small 
birds and large insects, impaling their bodies on the 
thorns of the hedge. Sometimes they are impaled while 
still alive and may die a lingering death. 


HEN securely fixed, the victims are partly eaten, 

only the choicest morsels being taken, and the 

corpses are probably not revisited. In its hunting the 
shrike does not rely on speed, for it is rather slow on the 
wing, but hovers along the hedgeside, suddenly pouncing 
on some hapless victim, or taking defenceless nestlings 
from their homes. Young game birds are also taken 


BUTCHER’S LARDER 


The red-backed shrike is also called the “ butcher bird,” and the 
reason is obvious to anyone who comes across such a collection of 
corpses as is shown below. The victims—be they insects, smali 
mammals, or small birds—are impaled on convenient thorns, but 


are often almost untouched, and never more than partly eaten. 
J. Kearton 


R. Gaze 


INSTANT RELIEF 


The shrike, like many other birds, often ejects indigestible portions 

of its food in the form of pellets, and the above photograph shows 

the bird actually performing the operation. The nest in the 

illustration is a typical one in a thorn bush, whose spiked branches 
well serve to protect it from intruders. 


in large numbers, and the shrike suffers accordingly 
when the keeper happens to see it or find its nest. A 
hedge or telegraph wire is the favourite perch, and there 
the bird may be seen, day after day in the same spot, 
upright and rather heavily built, balanced by its long 
tail, which is often spread fan-wise. As it sits thus, the 
shrike is ever wakeful, turning its head from side to side, 
up and down—or right round, for it can look over 
74 its back. From time to time it darts forth after a passing 
insect, but if it is seen by a number of small birds, it may 
be mobbed in the same way as an owl would be in similar 
circumstances. When mobbed, however, the shrike 
will dash at quite large Passerines, such as thrushes, 
although, normally, it would never attack birds so large. 


пзе 


Fischer 


WAXWING VISITOR 


The waxwing is one of those birds which sometimes reaches out 

shores in huge numbers, but unfortunately it is not a resident 

species. Notice the crest, fine bearing, and, especially, the 

unusual form of the primaries, though the waxen-looking tips 
of the secondaries are less distinguishable. 


Red-backed shrike is the butcher bird’s full name, 
deriving from the warm red-brown back and scapulars ; 
the top of the head, nape of the neck and rump are grey, 
shading to a browner colour beneath the chin and on 
the sides of the neck. A black line across the top of the 
bill broadens past the eye to a patch on the side of the 
head, and the tail is also blackish, with white on the basal 
part of the outer feathers; the wings are black with 
chestnut margins so wide as to hide most of the darker 
colour. The underparts are pinkish-brown. In the 
female there is no black on the head and the flanks are 
noticeably pale, barred with darker grey-brown ; similar 
crescentic bars are visible on the brown of the back. 


Strident Utterance of the Shrike 


“THE shrike has a sharp call note uttered at frequent 

intervals, which is responsible for the name shrike, 
although /chack more closely represents the sound. 
There is also a slight, warbled song. The courting 
display is accompanied by gifts of food for the hen bird. 
The nest, a large, loose structure of twigs and grass, 
roots and moss, is placed high in a hedge or bush ; the 
lining is of hair, roots and wool, and the eggs, four to 
six in number, are not laid until towards the end of May 
or evenlater. They vary considerably, the ground being 
white, pale grey, yellow or pinkish, with spots and 
larger markings usually zoned towards one end. 


Besides the red-backed shrike we have 
on the British list several closely related 
species that are seen from time to time, of 
which at least one is a fairly regular 
winter visitor. This is the great grey 
shrike, a bird of northern Europe which 
also occurs as a passage migrant. Unlike 
most of the birds that visit us in winter, 
it is a solitary species, as one might 
expect from the bird's predacious habits. 
Like its smaller, native relative, it is fond 
of sitting on some elevated perch, the top 
of a tree or telegraph pole, whence it 
swoops swiftly on passing insects or small 
birds, returning in an unconcerned fashion 
to its perch. The upper parts of the 
great grey shrike are clear, pearly grey, 
with a white stripe over the eye and white 
on the chin and cheeks. There is the 
same black patch round the eye, and the 
black wings have one or two white bars. 
The tail is black above, white below, and 
the heavy beak is noticeably black. This 
species is a true winter visitor and, unlike 
some of the birds in this category, it 
would probably never breed in Britain. 

The shrikes are members of the great 
Passerine group, and belong to a family of 
у their own, the Lantidae, which is placed 

== just after the tits. The next family is 
represented by only one species, and that is the waxwing. 

The waxwing is one of those birds to which reference 
is made in Chapter 3 of this series (pages 69-72), birds 
which occur from time to time in such numbers that their 
visits are described as invasions. The last waxwing 
visitation that merited this description took place in 
the winter of 1914, when the birds were seen in large 
numbers in East Anglia, small parties being found in all 
parts of the country. This type of visitor provides a 


golden opportunity for the dealer and collector, who are | 


out with their guns at the first hint of the presence of 
the rarity, and, consequently, the field naturalist may 
count himself lucky if he ever sees this bird alive in a 
normal year. The waxwing breeds in the pine woods 
of the far north and migrates in a southerly direction, 
so that there is no reason why it should not be a more 
regular visitor in the north of the British Isles. The 
name is derived from the curious waxy tips to the second- 
ary wing feathers ; they consist of bright red projections 
from the shafts of these feathers, not unlike pieces of 
sealing wax. Otherwise the bird is reddish-brown, with 
a large, pointed erectile crest, up which runs a black line 
that passes from the forehead through the eye. The 
wings are blackish, crossed by a white bar, the ү rimaries 
being edged with white and yellow on the inner and 
outer sides respectively. There is a broad yellow band 
across the tip of the tail, and the under tail-coverts are 
bright chestnut. Е 

In some of the older works on Natural History the 
waxwing is called the Bohemian waxwing or chatterer, 
but these names have been dropped as the bird has no 
special connexion with Bohemia and does not chatter. 
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By Pond and Stream. 8 


THE CRAYFISH IN 


ITS SUIT OF ARMOUR 


TH words crayfish and crawfish are, strictly speaking, synonymous, but by a convenient 


practice the first is reserved for the freshwater denizen, 
second is applied to its marine cousin, Palinurus vulgaris, 


stacus torrentium, while the 
The latter is described and 


illustrated in pages 738 and 739, and now in the chapter below we have an account of 
the freshwater crayfish 


HE crayfish which is found in Great Britain and 
TE Ireland is now considered worthy ог specific rank, 
and has been awarded the scientific name 
of Astacus torrentium, being thus distinguished from the 
A. fluviatilis of other European countries. The popular 
name is a curious degeneration of the French écrevisse, 
for the crayfish is not really a fish, but a crustacean. 
Care should also be taken not to confuse “ crayfish ” 
with “ crawfish,” which is the name generally used for 
the spiny or rock lobster (see page 738). 

As the crayfish is such a close relative of the lobster, 
we are not apt to think of it as an inhabitant of fresh 
water, but all over the world, wherever the various forms 
of the creature appear, it is always found in fresh water. 
In the northern hemisphere crayfish closely related to 
ours are found across Europe to Turkestan, then again 
from the Amur eastwards, throughout Japan, and as 
far as the Rocky mountains in America. To the east of 
this range another genus, Cambarus, takes its place, 
while the southern hemisphere has an order of its 
own, the Parastacidae. 

With such a wide distribution it is not surprising to find 
that the crayfish is successful from the evolutionary point 
of view, and it may be encountered fairly frequently in 
most of our streams, particularly those that run through 
calcareous rock formations. The numbers are, however, 
rarely constant, and it is possible that the crayfish is 
subject to the cyclical fluctuations 
which affect so many wild creatures. 
Another factor to be reckoned with is 
the frequent pollution by industrial 
by-products of our inland waters. 

Since the crayfish is so common it 
is easy to procure specimens, and it has 
thus become the type-species of the 
most highly developed crustaceans. In ES 
its small body, which is rarely more 
than three or four inches long, can be 
found an extraordinary amount of 
matter to interest the student of com- 
parative anatomy, but it is not possible 
to indicate here more than the most 
general features. * 

Chief among the points to notice is 
the complete topsyturvydom of the 
crayfish’s organic arrangements, when 
compared with those of Man. To 
begin with, the deposition of lime 
salts on the outside of the creature 
gives it an outside skeleton instead 
of one buried in muscle and. flesh. 
The interior of the body is just a 
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cavity filled with various organs, and stability is given 
by the coat of armour that covers them all This 
arrangement suggests an obvious difficulty : what happens 
when the creature grows? The crayfish solves this 
problem by periodically moulting its bony integument 
and emerging in a totally new one. Nor is the change 
confined to this, for the whole lining of the stomach, 
which consists.of a series of crushing teeth to grind up 
food, is moulted as well, and the creature cannot feed 
until the new apparatus has hardened. This process 
is exhausting and, biologically, very wasteful, and a 
heavy mortality occurs at the moulting period. 


B^sieanzv, the crayfish's body is constructed of a 

number of segments, or somites, as they are called, 
each with a pair of appendages, and during the course of 
evolution these somites have become adapted to various 
purposes. Thus the first thirteen have become fused 
into a hard plate, which protects the whole of the front 


‘part of the body, and is known as the cephalo-thorax ; 


the seven which form the abdomen have undergone 
the least modification, except the last two, which are 


RIVER LOBSTER 


The freshwater crayfish, shown below about life size, may be 

compared in outline and in detail with the salt-water lobsters 

pictured in pages 737-739: it has the same general appearance, 

though on a miniature scale, and the same array of fearsome 
appendages—walking legs, pincers and antennae. 

W. S. Burridge 


GRAPPLING CRAYFISH 


& s 
E TS 


In this photograph of a battle royal between two crayfish the 
value of their offensive appendages is clearly demonstrated, as 
each grips the other with its powerful pincers, The contrasting 
colours of the greeny-brown back and the yellowish underside 
are seen in the left-hand and right-hand specimens respectively. 


flattened out to form the powerful telson, or swimming 
tail, illustrated at the foot of this page. 

Most extraordinary is the adaptation observed in the 
appendages to each segment, which have nearly all 
been converted into specialized tools. First come the 
antennules, whose function is sensory ; then the antennae, 
which in the larvae of some crustaceans show their deri- 
vation from limbs ; after these come the jaws, and then а 


regular battery of tools of various shapes, used for 


smelling, sorting, and tearing up food. The two big 
nipping claws follow, and then the four pairs of walking 
legs; on the abdomen the appendages approach most 
nearly to their primitive form and are called swimmerets. 

Other instances of the crayfish's curious organization 
are seen in the colourless blood, which floats freely in 
the body cavity; in the central nervous system, which 
runs along the belly; in the kidneys and bladder, which 
open at the base of the antennae ; and in the heart, 
which is peculiarly placed in 
the middle of the back. 

A favourite habit of the 
crayfish is to burrow for itself 
a hole in the bank of the 
stream and sit there waiting 
for unwary prey to come 
within reach of its claws. 
Nearly anything is acceptable 
in the way of flesh, and the 
animal will readily kill and 
eat snails, insects and frogs, 
while carrion is often taken. 
It has also been affirmed that 
the crayfish will occasionally 
come ashore in search of vege- 
table food. At night it is most 


SWIMMING ТАП. 
Normally the crayfish progresses at a sedate walking pace 
along the sandy stream-bottom, but in emergencies it can 
swim, though only backwards, by flapping its swimming tail, 
or telson, composed of the last two abdominal segments, 
shown above, against its belly. 


active and comes out of its 
burrow to search the neighbour- 
ing bed of the stream. The 
normal method of progression is 
by means of the four pairs of 
walking legs, but, when alarmed, 
the crayfish flaps its flat telson 
or swimming tail vigorously 
against its belly, thus propelling 
itself rapidly backwards. 

Probably the colouring of the 
crayfish is some help in disguising 
it from its prey, for it is a 
dull green or brownish above and 
pale brown and yellowish below, 
and the former tones blend well 
with a stony or pebbly bottom. 
Breathing is effected by the 
gills, which are inserted in three 
series near the base of the limbs 
and are protected by the 
cephalo-thorax or fore-portion. 
The first two pairs of abdominal appendages are 
modified to facilitate the transference of sperm from the 
male to the female. The eggs are laid in November or 
December, and are carried under the body of the female 
until they hatch in the following spring. The young 
crayfish that crowd round their parent at this time 
are remarkable among crustaceans for resembling the 
adult form, unlike many others, which have to attain 
maturity by undergoing a metamorphosis. During the 
early years of their life young crayfish are continually 
moulting their bony covering, since at this time they 
grow fast. The male becomes adult in the third year, 
and thenceforth changes his coat only twice a year, while 
the female, who takes a year longer to reach maturity, 
repeats this process only once in every twelve months. 
It is generally noticeable among this group of crustaceans 
that the male is larger than the female. 


RAYFISH are usually caught by netting, and at night 
they may be attracted by a light or flare, which will 
lure them near enough for capture. Though they are occa- 
sionally seen on the fishmonger's slab, the taste for cray- 
fish is not cultivated in this country as it is abroad, for in 
some places the celebration of 
the crayfish season becomes 
almost a festival. Probably a 
reason for this is the fact that 
the supply in English waters 
cannot be depended upon. The 
sudden desertion of frequented 
localities is rather puzzling, 
for the heavy armour with 
which the crayfish has been 
endowed by Nature would 
seem to make it invulnerable 
to the attacks of all foes save 
the otter and the eel, but there 
is, no doubt, a heavy mortality 
during the young stages, as 
wellas at moulting times. 


H. Bastin 
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The Flowers of Our Countryside. 37 


FOXGLOVE SPIRES IN NATURE'S FAIRYLAND 


HAT а lovely picture does the foxglove make, as its lofty spires, loaded with rosy bells, 


rise to greet the sun from the midst of some woodland glade ! 


Poets have loved to sing 


its praises, and in the myths of our fathers and our children the dainty flowers are accounted 


fit ornament for fairies’ fingers. 


Other flowers described in the chapter that follows include 


representative species of the willow-herbs 


N an earlier chapter, in page 200, we remark on 
the extent to which our flora comes in waves, 
such flowers as the snowdrops, primroses and 

bluebells succeeding each other as the spring passes. 
Towards the end of that season, perhaps, there is a slight 
falling off in this series of waves, at least in the woods— 
in the meadows the buttercups now carpet every patch 
of ground—but as summer ripens we find a fresh blaze of 
colour greeting us along the edge of many a wood and 
clearing. This is no lowly carpet, however, but a mass 
of tall, spired stems, each bearing its full complement of 
hanging, red-purple bells—the flowers of one of our 
greatest floral favourites, the foxglove. 

During its first year the foxglove does not make as 


brave a show as most plants, for all that appears is a ` 


rosette of rather crinkled, dull green and downy leaves. 
In some ways these resemble those of the mullein described 
in page 377, but the beginner should be able to dis- 
tinguish between the two, for the mullein's leaves are 
blanket-like in their cottony covering, while those of the 
foxglove are downy only on the underside, and even there 
the veins and ribs stand out strongly. 
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A member of the order Scrophulariaceae, the foxglove 
has the typical lipped, tubular corolla of that order, with 
the stamens in two pairs, of which one is long, the other 
short. The colour of the flowers is pale reddish-purple, 
the inside of the protruding lower lip being spotted ; 
often the inside is white, and one may occasionally come 
across completely white foxgloves even in the wild. If 
their seed be gathered, however, it is found that they 
seldom breed true, the flowers of the resultant plants 
being usually just as red as the normal ones. 


The stems of the foxglove are very tall and the flowers 
are borne on the whole of the upper half. The stem 
leaves are sessile, in contrast to the stalked radical ones, 
and all are ovate in shape. The stem leaves that occur 
below the flowers are practically bracts, the flowers 
hanging by short stalks from their axils. There is a 


ROSE-BAY CLEARING 


Thirty or forty years ago, the rose-bay willow-herb was a rather 

uncommon plant, but when the woods of the south of England 

were cut down to such a large extent during the Great War, the 

waste places became in course of time filled with this plant. In 

this way brown bareness was converted into purple beauty. 
A. W. Dennis 


FOXGLOVE BELLS 


single stigma, between 
the pairs of stamens, 
and it ripens only after 
the anthers have shed 
their pollen. It is 
obvious, from the 
arrangement of the 
anthers in the top of 
the tube, that they will 
easily come into contact 
with the hairy back of 
any large insect, such as 
а humble-bee, which 
enters the flowers; the 
pollen is then in exactly 
the right position to be 
transferred to the stigma 
of another flower. In 
order that the pollen 
may not fall right out 
of the corolla-tube, the 
mouth of the tube is 
very hairy, and this also 
prevents the entrance of 
insects which, while too 
small to be of any use 
in fertilizing the plant, 
might rob it of its nectar 
and thus keep away the 


E. J. Bedford 


The flowers of the foxglove are 
among the most familiar of all 
the summer blooms of the 
countryside, and above we see a 
very fine spike of them, with 
their spotted lips and bell-like 
form. On the right is a single 
bloom, cut open to show the 
stamens and stigma. 


really valuable bees. The foxglove’s botanical name is 
Digitalis purpurea. The specific name refers to the colour 
of the flowers, and the generic to the fact that the flowers 
resemble a finger-stall, .digitalis being the Latin for 
“ of the finger." The name digitalis has been transferred 
to medical preparations derived from the plant. 

In many places, especially where the woods that have 
been cut and cleared were coniferous and the soil is very 
dry and peaty, we find that another even more showy 
plant has sprung up where we expected to see foxgloves. 
Its flowers are of a softer, slightly bluer purple, of quite 
different shape, and are succeeded by masses of hairy 
seeds which are noticeable long after the blooms them- 
selves have faded. This is the rose-bay, sometimes called 
the rose-bay willow-herb or the French willow-herb, for 
it is a member of the willow-herb family, Onagraceae. 

1144 


Rose-bay, in those localities where the soil is suitable, 
is perhaps the most conspicuous of all plants. It has 
enormously increased during the last forty years or so, 
and the reason for this is not far to seek, During the 
First World War, and for some time after, very large 
areas of pine wood were cut down and cleared in the 
south of England, and the resultant open spaces provided 
ideal sites for the plant to establish itself on a firm basis. 
Subsequent growth of other trees and heather—which 
tend to succeed a stripped area of pines—gradually 
reduces the amount of willow-herb, but, given suitable 
soil, it will always spring up in a cleared place and cover 
the wreckage and débris which follow the trail of the 
woodman. The landowner’s loss is here the rambler’s 
gain, for the patches of rose-bay can be seen a mile away 
and more, their flowers, massed to form sometimes acres 
of colour, displayed against the sombre background of 
the trees the woodman’s axe has left. 


Structural Features of the Rose-bay 

Ох the rose-bay the flowers аге borne оп the very long, 

firm stems, above the sessile, lanceolate, slightly 
dentate leaves, which are replaced by bracts on the upper, 
flowering parts of the plant. Each flower has quite a long 
stalk and has four petals, which are distinctly clawed, 
that is, they have a narrow basal portion which widens 
out into a broad, notched main part. The sepals, which 
are often also red-purple instead of green, are visible 
between the petals, which are arranged irregularly ; 
they do not cover a complete circle, as do those of most 
flowers, but are, so to speak, crowded together into one 
half of it. Between the lower two petals hang the 


PURPLE SPIKES 
The rose-bay willow-herb—the latter part of the name is: often 
omitted—is a very lovely plant. The petals are of the type known 
as clawed, with very narrow bases, and (well shown in the photo- 


graph below) the flowers stand out from the stems, which are often 
themselves suffused with the purplish tinges of the blooms, 
3. Bird 


stamens, four short and four long, the short, curved style 
among them. These stamens, being the lowest part of 
the flower, are the alighting platform for any nectar- 
seeking insect, and the anthers are so arranged as to 
deposit their pollen on the underside of the insect when 
it arrives. When all the pollen has been shed in this 
manner the style elongates and its four stigmas open 
out in such a way that any other insect visiting the 
flower will deposit pollen on them. If this does not 
happen fairly soon, however, the petals close in, leaving 
the style still projecting, with the stigmas showing white 
and conspicuous against the background of the red petals. 

Not the least graceful feature of the rose-bay is the 
pointed and pinkish-purple buds, which hang on their 
long stalks at various angles from the main stem, above 
those flowers that have already opened. The greater 
part of the apparent flower-stalk shows itself, after 
fertilization, to be not flower-stalk at all, but ovary. It 
elongates rapidly and : 
splits into four valves, | 
each of which bears | 
numerous seeds. The 
seeds are very small, and 
each bears at its top a 
mass of very fine, long, 
filamentous hairs, which, 
though longer and not so 
much  massed together, 
remind one of those of the 
willows and poplars. These 
parachutes are in large 
measure responsible for the 
rapid colonization of new 
areas by the plant. Once 
it has established itself, 
however, it need not rely 
solely on the seeds as a 
means of propagation, for 
the rootstock is very 
strong in growth and of 
creeping habit, soon cover- 
ing a large area and 
sending up a great many 
flowering stems, For this 
, reason anyone who trans- * : « 
plants this species to the garden—where it has, indeed, 
long been a favourite flower—should beware of giving it 
too much freedom, or it will rapidly colonize parts in 
which it is not wanted. 

A member of the genus Epilobium, the rose-bay is by 
no means its most typical member. The other willow- 
herbs have regular flowers, and never cover such wide 
areas, nor are they normally so showy. The finest of 
them is the great hairy willow-herb, also known, from the 
colour of its flowers, as “ codlins and cream." One of the 
commonest plants of the water meadows and damp ditches 
during the summer months, it is easily distinguished by 
its tall, very leafy, very downy stems, and fine flowers, 
three-quarters of an inch in diameter, rose-pink with a 
whitish centre. The anthers and the large, four-lobed 
white stigmas mature at the same time, and the petals are 
very broad and regular. The leaves are sessile, lanceolate 


Н. Bastin; E. J. Bedford 


WAYSIDE WILLOW-HERB 

Great hairy willow-herb (Epilobium hirsutum: above and left) is 

a common flower by the wayside and stream in summer, but in 

the former situation it is only too often grey with dust, so that 

we cannot appreciate the beauty of its flowers, pale pinkish- 
purple in colour, or of its soft and hairy leaves. 


but broad at the base, and there is a fleshy, creeping 
rootstock which enables this plant also to spread con- 
siderably. This species 15, botanically, E. hirsutum, while 
the rose-bay is E. angustifolium. There is a good deal 
of confusion between a number of our species in this 
genus, and text-books will be found to disagree as to 
exactly how many there are. The small-flowered willow- 
herb (E. parviflorum) is very similar in some respects to the 
great hairy species, but differs in its stem which branches 
on its upper part only, instead of from quite low down. 
The flowers are slightly darker, and less than half an inch 
across; the leaves are often alternate instead of being 
opposite as they usually are in the other species ; and 
the roots are fibrous, not fleshy and creeping. 


Disriscorsugp by its opposite, smooth, almost shining 

leaves, the broad smooth-leaved willow-herb, the com- 
monest and most widely distributed, though by no means 
the best-known, of our species, flowers in June, almost 
a month earlier than the other species. Its specific name 
is montanum, but the plant has little to do with mountains, 
being common on dry or waste ground anywhere. 
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E. J. Bedford; L 


SEEDING MECHANISM 


The willow-herb family disperse their seeds with the aid of the 
wind, each one having a long feathery pappus similar to that 
found in the Compositae. Above we see a seeding stem of the 
rose-bay willow-herb, while on the right is an enlarged view, 
showing how each seed-pod splits to free the seed parachutes. 


Bastin 


Occasionally rising to a height of two feet, it is equally 
often dwarfed to six inches or so on account of the poor- 
ness of the soil in which it is growing. The flowers are 
less than half an inch in diameter, pinkish, and not often 
seen really open. The stigmas are four-lobed but, as in 
the last species, the short lobes are not recurved. 

It is important when examining the willow-herbs to 
note the form of the stigmas. In the species so far 
described (excepting the rose-bay, which, anyhow, is 
unmistakable) the stigma has been four-cleft; in the 
remaining species the top of the style is knobbed, so that 
there is a single stigma instead of what amounts to four. 


OF the species of this second group the commonest is 
E. palustre, the marsh willow-herb, widely distributed 
throughout the British Isles and found wherever there is 
marshy ground. Its full name is narrow-leaved marsh 
willow-herb. A rounded, downy stem, not more than 
eighteen inches in height, bears the numerous rose-pink 
flowers, which are about a third of an inch across. The 
leaves are sessile, usually opposite, and the stem rounded 
and almost smooth, a character which distinguishes the 
plant from the square-stalked willow-herb (Е. tetragonum), 
in which the stem is four-angled, as both popular and 
specific names imply. The flowers of this latter species 
are larger than those of the marsh willow-herb, and are 
rose-lilac. Found in the same type of locality as the other, 
the square-stalked species is almost as widely distributed. 
Further species in this complicated genus—by some 
they are considered to be mere hybrids, sub-species at 
the most—are the chickweed-leaved, a mountain species, 
with narrow leaves, bright-hued flowers over a quarter 
of an inch across, and four indistinct hairy lines up the 
stems; pale, smooth-leaved  willow-herb, with an 


angled stem and stalked, mostly alternate leaves and 
smaller flowers; alpine willow-herb (E. alpinum), with 
oval, opposite leaves, two lines of hairs on the stems, 
deeper, more purple 
flowers almost half an inch 
across; and, finally, Е. 
lanceolatum, a very local 
species which has relation- 
ships with the cleft-stigma 
group, and has flowers very 
pale pink in colour and long, 
toothed leaves. 


and 


Besides these plants, we 
have in Britain another genus 
of this family, the enchanter's 
nightshade, which is described 
in the chapter dealing with 
the other nightshades (see 
page 933), of which, however, 
it is no relation. Then the 
evening primrose, a familiar 

. garden plant, with fine yellow 
flowers that open only about 
sunset, is naturalized in some 
places; and in Sussex, Surrey 
and Hampshire there may be 
found the marsh isnardia 
(Isnardia palustris), a minute, 
green-flowered plant that 
occurs in bogs. It has pros- 
trate stems, opposite, ovate 
leaves, and sessile flowers, 
which are green and apetalous. 


COMMON WEED 


The small-flowered willow- 
herb, a plant of the waste- 
land and the roadside, 
is also a garden weed. Its 
stems are not a foot high. 
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fairies, and to this day the lovely flower 
Fairy- 


iation in children's fancy. 
petticoats, elf-gloves and fairy-bells are some of its other names 


e of the good folk or f. 


According to some etymologists the word foxglove means the 
has a similar associ 
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FAIRIES' GLOVES 


Е. J. Hosking 


BASHFUL HAWFINCH 


Of most retiring disposition is the hawfinch—indeed, it may rank as the shyest of 
our birds. This photograph well shows its prominent, strange-shaped beak, so well 
adapted to the splitting open of pea-pods and the cracking of hard-stoned fruit 


FEATHERED BUTCHER 


The red-backed shrike has an evil reputation among sentimentalists, for, as its 
alternative name of butcher bird implies, it is a hunter of smaller birds and 
mammals, which it impales, dead or dying, on the thorny branches of its larder 


IVY EXUBERANCI 


IVY 


THE CREEN STRANGLEHOLD OF THE 


IVY FLOWERS 


R. B. Matson 


STURDY CLIMBER 


Although the ivy has normal roots in the soil, it climbs by means 

of such rootlets as those seen springing from the’stem in the lower 

centre of the picture above. These rootlets serve only to attach 

the ivy to its support, be it tree or wall, 

tend to become simplified, so that they are only very 
slightly lobed and sometimes even of a quite simple ovate 
form, sharply pointed but otherwise entire. This is said 
to be an example of the condition that is found also in the 
holly, where the upper leaves lose their prickly edge and 
become also simple and entire. 

Normally, the ivy does not rise direct and self- 
supporting from the ground, although we may find 
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RIPENING BERRIES 

The fruits of the ivy, succeeding the flowers seen in the previous 

page, are greenish, flat-topped berries, which later turn black. 

Above we see several umbels of the berries, and some leaves 

whose shape differs remarkably from that of the more typical 
leaves in the picture at the top of this column. 


у. Dennis 


examples in which the ivy stem does not join the main 
stem of the tree for a foot or two, standing out, bracket- 
like, in a strong curve against its host’s trunk. Having 
once secured a grip on the stem of the tree, it runs up and 
up, maintaining its hold, not only by twining round 
the trunk, but also by means of the innumerable tiny 
rootlets which spring, like the legs of some endless milli- 
pede, from the sides of the stems. The branches of the 
ivy that stand out free from the tree-trunk or wall on 
which the main stem climbs are strong in themselves, 
but their joints with the main stem are brittle, and no 
one who is climbing an ivy-covered tree should put müch 
weight on even a stout ivy branch, although the curve 
between the main stem and the tree’s bole may afford a 
fairly safe handhold for a short time. 


HIS brittleness of the joints may prove а useful 
provision against the untimely fall of an ivy plant 

from its perch, for in a high wind the branches, heavily 
laden with leaves, may be torn off easily, without disturb 
ing the main stem. At times, however, the ivy brings 
about its own undoing, for the enormous weight of the 
branches and leaves on a dead or weakened tree may break 


J. Kearlon 


LOVELY SWALLOW-TAILED 


The swallow-tailed moth—not to be confused with the swallow- 
tail butterfly—is one of our finest and commonest members 
of the Geometrid group, and its brown, looper larvae live on the 
ivy. Above is shown the adult moth, whose wings, pale 
greenish or yellowish white, with darker lines, have small “ tails.” 


the whole in a high gale. In the same way, the weight of 
the ivy curtain covering a wall may bring about a collapse 
of the whole, and the ivy will peel off as an interwoven 
mat. So long as the growth of the ivy keeps to moderate 
proportions no harm is done to the supporting tree, but 
anything beyond this is definitely harmful. In wood- 
lands where the timber value of the trees is the first 
consideration all such ivy growths should be cut through. 


EGARDING the stem of the ivy, in exceptional cases 
it may beas muchas a foot in diameter, while pieces 

of over six inches in diameter are not uncommon. The 
bark is grey, and roughened and fissured, often, especially 
when climbing on oak or ash, having a marked resemblance 
to that of its victim. Where the tree itself is twisted 
and bent, the ivy stems, too, begin to curl and twine in 
and out of each other in apparent mortal combat ; but 
they do not kill each other as they do their host, and 
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they are incapable of supporting each other without 
a tree trunk to reach back to above them. 

Despite the fact that most people know the ivy tree by 
sight, many probably have never noticed its flowers, 
These are not inconspicuous in the late summer and 
autumn, the more so as they attract large numbers of 
insects, especially wasps, for they are particularly full 
of nectar. In October, when they are often at their best, 
the ivy flowers are among the few nectar-bearing flowers 
available for laggard bees and wasps that have not as yet 
succumbed to the early frosts, while such butterflies 
as red admirals delight to feast upon them. Greenish- 
yellow in colour and borne in a simple umbel, these flowers 
have their parts in fives, even the single style being cleft 
at its top into five stigmas. It is only the larger plants 
of ivy that flower ; the trailing, ground-creeping indivi- 
duals never do, or those specimens that grow on small 
bushes. The flowers are succeeded by green berries, 
which turn black in antumn. For human beings they 
have powerful emetic qualities, but birds devour them 
readily, while the leaves are eaten by cattle and deer. 
The berries provide a black dye, and an aperient called 
hederine can also be extracted from them. The wood 
of ivy apparently has no value at all, except that, from its 
porous nature, it may be used in thin slices as a filter, 

Ivy is а food plant for several caterpillars, notably 
those of the holly blue, which butterfly lays its eggs on 
the unopened flower-buds. These the larvae eat, in the 
way described in page 1107. The swallow-tailed moth 
(see page 557) is also particularly fond of ivy, and its fine 
brownish looper caterpillars may often be beaten from 
the thick ivy clothing large trees ; the moth, too, may be 
found sitting on the ivy, though it is chiefly a nocturnal 
species. In the garden, especially on old walls, ivy is 


IVY-MANTLED TOWER 


Not only trees but masonry of every sort may be covered with the growth of the ivy, 

and though such towers as those of Rhuddlan Castle, seen here, may be beautiful in the 

eyes of the artist, the parasitic growth of the ivy may wreak irreparable harm to the 

In and out of every crevice creep its branches, and sooner or later they i 
loosen the stones and make the ruin still more ruinous, 


masonry. 


[4 


Hinkine 


SNAKE-LIKE GROWTHS 


The twining powers of the ivy are famous, and on this oak we see 

two stems, springing from the same rootstock, which appear to be 

strangling each other, At their top, one of them has started to 

twine itself round the tree trunk, but lower down they show that 
when of a fair size this parasite can support itself, 


to be discouraged, for amongst its twining stems and 
massed, dead leaves it collects refuse which breeds and 
harbours earwigs, woodlice and flies ; if there is a plague 
of any of these noxious creatures, it is often a good plan 
: to cut back the ivy, or remove it 
altogether, if possible, from any place 
near the house, In winter quantities 
of snails may also be found amongst 
the ivy, Apart from its insect inhabi- 
tants, it offers a home to great 
numbers of birds, and in a large wood 
the ivy-covered trees are always those 
that attract most nesting spec 


N the walls of the house, robins, 
wrens, flycatchers, greenfinches 
and, of sparrows without 
number take advantage of the ivy and 
build amongst its depths. In the 
garden, ivy has the same value as ferns 
and will flourish in much the same 
situations, that is, it fills in dark 
corners where other plants will not 
grow for lack of sunshine. Ivy, in 
fact, cannot endure strong light, so 
that it is especially valuable for plant- 
ing on the north side of the house, 
which is usually à bare and cheerless 
spot. Finally, we may often be 
thankful when а particularly ugly 
building is hidden from our view by 
the leaves of this tenacious climber. 


course, 


4. Dixi 
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Our Wild Animals and Reptiles. 28 


BEYOND THE PALE: 


BROWN AND BLACK RATS 


ју anyone has a good word to say for rats, and most people would be unfeignedly 

thankful if these hated and hunted rodents were completely exterminated. What is 

said below of their characteristics will hardly dissipate an opinion so widely and whole- 

heartedly held, yet it will be seen that the old British or black rat has points which not 

only raise him above his brown, more recently arrived, fellow but even secure him a 
place in the category of possible pets 


HEN the rodents first came to be classified the 

VV generic name Mus was used to include the 

three true mice and the two rats, black and 

brown. Subsequent classification assigned each of the 

mice to a different genus (see page 747) and included 
the two rats in the genus Epimys. 

Most people know only of one rat in the British Isles, the 
common brown rat (scientifically Epimys norvegicus) ; 
but there is another rat, the black rat (Epimys rattus), 
which is often known as the British rat. The last name 
is due to further confusion, for the black rat is no more 
British than the brown rat, which is commonly supposed 
to be either Norwegian or Hanoverian. Neither rat 
is indigenous to this country or to any part of 
Europe. Both rats are of Asiatic origin, but the black 
rat migrated westwards some four hundred years earlier 
than the brown species. 

The black rat reached western Europe at the time when 
that region was dominated by the Normans, but it did 
not cross the Channel until the end of the thirteenth or 
the beginning of the fourteenth century. From then until 
the early eighteenth century the black rat was the only 
rat in the British Isles, and it spread and increased 
to such an extent that it became distributed generally all 
over the country. 


BLACK OR BRITISH 


Although neither the brown nor the black rat is indigenous to 

Britain, the latter is more truly British than the former, for it has 

been here for six centuries as against the brown rat's two. Smaller 

and tamer, more agile and less harmful, the black rat is altogether 
more attractive than his brown cousin. 


W. S. Berridge 


A slender animal, delicately built and nimble, the black 
rat is not likely to be mistaken for the heavier and 
clumsier brown rat. It measures only about seven inches 
from the tip of the snout to the root of the tail, which 
adds another eight inches to its total length. The eyes 
are black and beady, and the nose is long and pointed and 
furnished with long black whiskers. The fur is thick, 
black and glossy, being somewhat lighter on the upper 
surface. The ears, paws and tail are devoid of hair. 
Like most of the mice, the black rat is very prolific, 
producing five or six litters in a year, each litter averaging 
eight young. The young are born blind, naked and help- 
less, but they develop quickly and attain their inde- 
pendence at an early age. 


LACK rats are omnivorous animals. They are extremely 
agile, and will climb up high walls and find their 
way into warehouses by the window if they cannot gain 
entrance otherwise. They are particularly fond of 
climbing and do not burrow to the same extent as the 
brown rat. Although they are scavengers and garbage- 
mongers, they are very cleanly in their persons and pay 
frequent attention to their toilet, sitting up, licking their 
fur into shape, and using their forepaws, which have only 
a vestigial thumb, in a most businesslike fashion. 

In addition to its cleanly habits the black rat is docile 
and easily tamed, and but for its extreme fecundity and 
its ravages on stores and warehouses generally, which 
necessitate its numbers being checked, it would be one 
of the most attractive of 
animals. The black rat is no 
match for the heavier and 
more ferocious brown .rat, 
and has been ousted wherever 
there are large numbers of 
the latter. Even in the 
eighteenth century the grow- 
ing rarity of the black rat 
was noticed, and recently 
doubts were entertained as 
to its continuance as a British 
species, many people 
believing that it was being 
driven to extinction by the 
brown rat. But, although 
the black rat is less often 
seen, it is still able to hold 
its own, and now that 
concrete foundations are 
proving a formidable 
obstacle to the tunnelling of 
the brown rat, the more 
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“у S. Berridge 
ALBINO PET 
The qualities of docility, cleanliness and friendliness, which are 
associated with the black rat, are still more highly developed in 
the albino sub-species, which is as attractive a pet as a white 
mouse, though less commonly kept. Note the hairless ears, feet 
and tail, characteristic of Epimys rattus. 
agile black rat is regaining some of its lost ground. 
Moreover, as in origin an arboreal species, it is able 
to make effective use of the wires and cables so 
plentiful in our towns. 

There are several sub-species of the black rat which 
find their way into British ports from abroad, but in 
spite of having been recorded from several ports none of 
them have as yet succeeded in establishing themselves. 
The albino variety of the black rat is the white rat 
which, as many an animal-lover knows, makes such an 
attractive pet, being tame, docile and even affectionate. 

Of all the animals of Britain, a 
the brown rat is the most 
unpleasant, and no effort 
should be spared to destroy 
it whenever possible. Unfor- 
tunately, it is impossible to 
stamp out this pest, for this 
could only be done by an 
organized crusade against rats 
in all parts of the country 
at once. Local campaigns 
against rats may be effective 
for a short period, but owing 
to their fertility the animals 
will soon find their way back 
to a district from which they 
have been driven out. 

In the full-grown adult 
brown rat the head and body } 
measure between eight and $ "s. 
nine inches, but the thick | Ni 
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tail is relatively short, being approximately equal to the 
body without the head. The head is also proportionately 
shorter, the muzzle blunter and the ears smaller. The 
fur is greyish-brown with a tawny tinge and dirty white 
on the underparts.” Varieties of brown rats occur with 
black fur, but generally these may easily be dis- 
tinguished from the black rat proper on account of 
their heavier build and uglier appearance. 

Brown rats are omnivorous and even cannibalistic, 
for not only will they eat fruit, seeds, grain, meat, eggs, 
carrion and anything else digestible, but they will also 
make a meal off the young or sick of their own kind. 


Counts in the Brown Rat's Indictment 


wING to the rather abnormal life that they lead, 
existing as they do as parasites on Man's stores, they 
appear to be unhealthy creatures, lacking something of 
the vitality and health of other animals. Any natural 
defects, however, that the rats may have in respect of 
health are amply compensated by their extreme ferocity 
and cunning. Endless stories are told of the brown rat's 
powers of circumventing difficulties, tales so extraordinary 
that they would not be believed unless attested by the 
most reliable witnesses. It is sufficient to say that they 
are among the most formidable menaces to Man's property 
furnished by the animal kingdom. Whereas they were 
once regarded with some favour owing to their use in 
scavenging, they are now universally recognized as 
destructive pests of the worst sort; nor must it be 
forgotten that both typhus and bubonic plague can be 
carried and spread by rats. 

At the age of six months brown rats begin to breed, 
and they produce four or five litters in a year, each litter 
containing on an average eight young. Sometimes the 
young are born in an unhealthy condition and remain 


BROWN OR HANOVERIAN 


The brown rat, a specimen of which is seen below at the mouth 

of its hole, is still sometimes called the Hanoverian because of ¢he 

belief that it first made its entry into Britain in the reign of 

George I. Another name is Norway rat—hence norvegicus in its 
scientific description. 


J J. Ward 


employed to keep them an check. However, hawks, 
owls, weasels and stoats do much to keep down the 
numbers of the evil brown rat, and these forms of 
vermin should not be destroyed if rats are too plentiful 
in the neighbourhood. 

Such, then, is the brown rat, a creature possessing no 
good qualities and many bad. Indeed, it can safely 
be said that there is only one animal in Great Britain 
that should be destroyed whenever and wherever possible, 
and the extermination of which would be of incalculable 
benefit to Mankind, and that animal is the brown rat. 


SPOOR IN THE SNOW 


Though for its size it is a heavy animal, the brown rat leaves a 

very light impression in the snow, for it is a swift runner and 

very silent and light “ on its pins." These shallow hollows in the 
snow are easily recognized. 

J. J. Ward _ 
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SELF-PHOTOGRAPHED 


Mainly nocturnal in habit, the brown rat is a difficult subject to 

photograph. The picture above was taken by the rat itself, as 

explained in the Practical Note below, when it touched the thin 

wire seen stretching away to the left, thus working the camera 
and lighting the flashlight. 


L. J. Lanytord - 


blind or hairless. These inefficients, however, seldom 
survive for long in their hard environment. 

The brown rats first entered England some two 
hundred years ago, and they spread so rapidly that now ; Y | 
there is scarcely a corner of the United Kingdom into ў | 
which they have not penetrated. Since they live in 
such close association with Man they are less exposed 
to natural enemies than most creatures, and domestic Аб 
animals such as cats, ferrets and terriers have to Бе =“ 4 i 
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PHOTOGRAPHING ANIMALS. 2 


A method of “ remote control "—i.e. 
of taking а photograph at a distance— 
which involves more ingenuity than that 
described in the previous Note on this 
subject (page 1106), is to make the animal 
take its own portrait. The simplest 
method, somewhat resembling the “ pull- 
ing the string " method, is also the most 
precarious; it is to stretch a length of 
a Shutter Lever 


Switch 


|i “dattery 

cotton or very thin string or wire, dull- 
coloured and as inconspicuous as possible, 
across a known “ run,” or across the path 
that leads to the bait, tying the other end, 
as before, to the shutter release. An 
animal, as it passes, will brush against or pull 
the cotton, thus taking its own photograph. 


The amount of chance in these methods 
has led photographers to rely on an electric 
current to work the shutter-release; thus 
the photographer can switch on the current 
from his place of hiding, or the current can 
be switched on by the animal itself. The 
latter method was used for the taking of 
the night photograph of the brown rat 
in this page, which, by touching a very 
thin, practically invisible wire, made à 
contact, thus switching on a current which 
worked the camera and flashlight. : 

The apparatus necessary for the electrical 
photography of animals is not cumbersome 
or expensive ; it comprises an old electric 
bell, a few sticks, some thin, green-covered 
wire, and a couple of flash-lamp batteries 
ог a large dry cell. For “ tripping ” the 
shutter at a distance, it is only necessary 
to temove the actual bell from the electric 
bell apparatus, and to tie a thread from the 
striker arm, which would normally hit 
the bell, to the shutter lever on the camera. 
The camera and bell apparatus are arranged 
on the sticks, so that the thread between 
them is taut, and the whole is disguised. 
The photographer retires to a distance 
with two wires from the bell apparatus 
and the batteries, arranged as in the circuit 
shown in the accompanying diagram 
(Fig. т), and when the animal approaches 
his camera, switches on the current; this 
works the striker arm, which pulls the 
thread and moves the lever. 


1156 


When the animal is required to photo- 
graph itself, the same apparatus is used, 
with the addition of a piece of horsehair 
or other strong but very thin thread and 
two brass strips. The latter are fixed on 
either side of a block of wood, as shown in 
the second diagram (Fig. 2), one being bent 
so that it closely approaches the other. 
The wood is pushed into the ground. То 
the straight brass strip the horsehair is 


attached and stretched tautly to another 
Stick, and the two wires connected with the 
electric bell and the batteries are attached 


to the two brass strips. When the animal 
presses against the horsehair, the upright 
brass strip is pulled into contact with the 
bent one, the current passes through and 
the photograph is taken by the action of 
the striker arm of the bell apparatus. 


Grasses, Sedges, Reeds and Rushes. 2 


TEN GRASSES OF THE WOODLAND 


GLADES 


T^ the opening chapter of this section (see page 974) the distinctive features of the grasses 


as compared with sedges are pointed out and illustrated. 


Now we proceed to а more 


detailed examination of the great family of the grasses, and ten out of the more than а 
hundred species represented in Britain are described and photographically rendered 


HE woods and coppices of the slopes and hillsides 
protect with their sheltering trees a large flora 
that is peculiarly their own, and of this a major 

portion—in numbers at least—is occupied by the grasses, 
humble dwellers about the feet of mighty trees, though 
in themselves worthy of more attention than they nor- 
mally receive. Representative grasses of all sizes and 
shapes are to be found in clumps or in spreading carpet- 
form between the trees in every wood, and, though some 
of the grasses dealt with in this chapter are also found else- 
where, it is true that these and other varieties attain their 
finest form in the warm and moist soil of the woodland. 

One of the tallest of the wood grasses is the wood small 
reed (Calamagrostis epigeios), a true grass, though called 
a reed, and far from small in spite of its name. 
grass has the appearance of strength, its thickish stems 
bearing heavily-laden heads of closely-packed flowers 
arranged in a panicle, and reaching a height of five feet 
in some localities. Though not a common grass, the 
wood. small reed is found in large quantities locally, and 
can be easily recognized by its erect growth and by its 
spikelets of a soft purple shade that harmonizes delight- 
fully with the sober green of the wood. As may be 
guessed from its size, it prefers the less crowded portions 
of the wood, where it may stretch to its full extent 
upwards, to those where light and air are restricted by 
the closely-growing trees in the heart of the wood. 

In direct contrast to this grass is the small, fine and 
trailing wood poa (Poa nemoralis), the feebleness of 
whose wavy stems compels it to spread along the ground 
or else to support itself on stouter growths near by. Its 
small greenish-purple flowers are in a loose panicle, 
slenderness, smallness and weakness being the chief 
apparent characteristics of the plant. When dry and 
old in autumn the flower-heads turn greyish, the empty 
glumes then looking like fine spray in the air of the wood. 


Millet and Bearded Couch Grass 

INEST to the wood poa, and perhaps supporting its weak 

growth, the fine, erect millet grass (Milium effusum) 
may be seen. This grass, which prefers damper soil 
than some, is strong in spite of the delicacy of its smal] 
and drooping flowers, for it reaches a height of four feet ; 
its thin leaves, broad and flat, are prettily curved. 
Slightly shorter, having an average height of three feet, 
the bearded couch (Agropyrum caninum) is a stouter 
growth. Its very long, broad and strong leaves bear a 
close resemblance to those of wheat, whence its generic 
name, from two Greek words meaning field and wheat ; 
but the bearded glumes are more like those of barley, 
their long, hairy awns being shorter than, but similar 
to, the bristles of that cereal. The bright green flowers 
are in spikes growing direct from the stem, and this 
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This, 


perennial, fibrous-rooted grass has a compact and 
“ efficient " appearance as it stands erect like a sentinel 
at the outskirts of the wood. 

Another perennial grass, but with a creeping root- 
stock that enables it to form large and sturdy colonies 
from which all other plants and flowers are excluded, is 
the wood melic (Melica uniflora). Its specific name 
points to its chief characteristic, which is that each 
flower spikelet contains only one flower. The few 
spikelets are very small and grow in a loose panicle on 
extremely fine stems that the slightest breeze will set 
trembling like a field of oats. The ever-spreading roots 
make growth by seed unnecessary—hence the single 
flower—for they are so enterprising as to choke and kill 
any other plant that stands in the way of the wood melic’s 
advance; indeed, the whole strength of the grass seems 
to have become centred in the roots, leaving the culms 


'REED' AND POA 


That the wood small reed, below, left, is an erect and sturdy grass 
is shown by the thick stem, broad reed-like leaf and full and 
thick flower-head, while the trailing habit of Poa nemoralis, the 
wood poa grass, right, is equally well demonstrated by its thin, 
stems and the more ragged appearance of its Joose panicles. 
Н. Bastin 
FES SKEET ) | 
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FLOWER-HEAD VARIETY 
Five of the woodland grasses are shown above. Left is the wood millet, recognizable by its curved blade 
Next is the bearded couch grass, with its leaves like wheat and its aw 
the wood melic and mountain melic respectively, both notat 
comes the false brome grass, with its spikelets closely embracing the stem. 

before flowering, left, and in flower, right, hardly recognizable as the same 


species of me 


thin, light and weak. Another melic, the mountain 
melic (Melica nutans), has a sturdier but a shorter growth ; 
this grass, which prefers rocky soil, is distinguishable 
by the position of its purplish-brown flower racemes, 
which are all on the same side of the stem. The glumes 
contain two flowers instead of the one of the wood melic, 
propagation by seed being of greater importance in stony 
regions, where, owing to the scarceness and paucity of 
the soil, the roots have smaller chances of spreading far. 
Differences in shape and size of stem, root and flower- 
head due to differences in habitat—seen above in the 
wood and mountain melics—are particularly frequently 
found among grasses, and a study of them from this, the 
ecological, viewpoint, offers exceptional interest. 


vR next, the false brome (Brachypodium sylvaticum) 
bears as manyas eight spikelets alternatelyup its erect, 
three-foot stems, and each contains many flowers. The 
leaves are imposing features of this grass, their length, 
breadth and hairiness and their yellowish hue serving 
to distinguish the false brome from all the other bromes, 
of which there are many. This grass often flowers late, 
long after the others have emptied their glumes. False 
brome, in spite of its specific name, is not exclusively 
a woodland species, but is also found frequently in waste 
spaces and, especially, at the foot of the hedgerow. 
The three remaining species of favourite wood-grasses 
are frequently found in other places and must not be 
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The Fishes of Our Seas. 14 


SPINY PROWLERS ABOUT THE OCEAN'S FRINGE 


MEMBERS of two families of lesser known but none the less interesting sea fish are described 


below—the bullheads and the gurnards. 


Of the former we make the acquaintance of 


the short-spined and long-spined sea scorpions, and of the latter, the tub-fish or yellow 
gurnard, the red gurnard and the grey gurnard. Three other gurnards are also mentioned, 
but these are stragglers into British waters rather than regular residents 


Е the natural orders of bony fishes, the first is that 
of the Acanthopterygii, which are distinguished 
chiefly by having unjointed spines in their fins. 

Examples from our freshwater fishes are the stickle- 
back and the perch, described in pages 687 and 1006 
respectively ; there аге, however, several families 
belonging to this order that inhabit the sea round our 
coast, and two of the most interesting are the bull- 
heads and the gurnards. Some scientists consider that 
all these should be grouped together in, one family 
under the name Cottidae, but it is more usual to apply 
that title to the bullheads only and to use another family 
name—Triglidae—for gurnards. 

Bullheads are chiefly to be found close to the coastlines 
of our islands. They are not very large, nor are they 
very vigorous swimmers, preferring to keep to the shelter 
of a stone or rock, from which they dart out upon their 
victims, One species, the miller's thumb, is a purely 
freshwater fish and is dealt with in a later page. The 
two most important are the short-spined sea scorpion, 
or father-lasher (Cottus scorpius), and the long-spined 
sea scorpion (C. bubalis). The father-lasher generally 
attains the greater size, specimens as long as six feet 
having been reported from Greenland. Such a length, 
however, is unusual, and is not found in its more normal 
haunts, the North Atlantic and the Baltic. 

In appearance this fish is arresting, for the 
fins are alllarge and furnished with prominent 
rays and spines. These are streaked and 
mottled with brown and yellow, as also is 
most of the body, the whole effect affording a 


GURNARD SPECIES 


These two prickly fish are the smaller species of 
gurnard, the red, below, being the smallest of all 
gurnards and the grey, right, but little larger. The 
general outline of both is similar, but the red 
gurnard has a number of ridges along the lateral 
line, while the grey is spotted with white. 

. W. S. Berridge; Н. Stokes 


good example of camouflage. The body has no scales, 
tapers away suddenly towards the tail, and is provided 
with a lateral line. Where trawling for shrimps is carried 
on, as on the coast of Lancashire, the father-lasher is 
constantly found in the nets, crustacea and especially 
shrimps being its favourite food. When thus taken 
from the water the father-lasher will startle those who 
are unacquainted with it by grunting quite audibly ; 
this noise is caused not by vocal cords, of course, but 
by the escape of the air from the swim-bladder. 

The long-spined sea scorpion, which only occasionally 
reaches a length of one foot, has a somewhat similar dis- 
tribution. The colour variation is wide, and specimens 
have been taken on the south coast of a brilliant red hue. 
It has been suggested that these have come from the 
deeper waters, where the seaweed is red. 

Both species of sea scorpion lay their eggs early in the 
year, the long-spined one slightly later than the other. 
The eggs are deposited in small orange-coloured masses 
in rocks, clefts, etc., and the male is said to guard them 
assiduously. Each egg is provided with a tough capsule 
and, being demersal, i.e. sinking to the bottom, takes 
longer to hatch than if it were pelagic, incubation extend- 
ing to six weeks or so. The larvae, when they emerge, 
are highly developed and active little creatures. 


When we come to the gurnard 
family (Triglidae), the first thing 
we notice is the heavy armouring 
of the head with spines and plates. 
In addition to this, the lateral line 
is armed with a row of spines, and 
yet another row extends along the 
base of the dorsal fins. Three rays 
of the pectoral fins are free and are 
used as feelers, for the gurnards keep 
largely to the sea bottom. Another 
feature is the large size of the pectoral 
fins in youth, when they earn the fish 
the name of “ butterfly gurnard.” 
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H. H. Goodchild 


FATHER-LASHER 


The short-spined sea scorpion, also quaintly named father- 
lasher, one of the best-known bullheads, is easily recognizable by 
its large numbers of spines and rays, which are mottled brown 
and yellow, as is its scaleless body, offering an example of 
natural camouflage. This fish grunts when captured. 


Only three species of this family can be regarded as 
common inhabitants of British waters, the others being 
mostly stragglers from more southern waters. The 
first of these is the tub-fish, or yellow gurnard (Trigla 
lucerna), which is mostly found off our west coasts. 
Gurnards in general are inhabitants of temperate and 
tropical seas, and only the grey has a range northerly 
enough to take it commonly into the North Sea. The 
tub-fish is the largest of the English gurnards, and is some- 
times found up to a length of two feet. Its most notable 
feature for purposes of identification is the enlargement 
of the pectoral fins, which reach backwards and overlap 
the anal fins; their hinder surface is an attractive hue, 
being coloured a very deep blue. 

Gurnards lay pelagic eggs, which hatch in a compara- 
tively short time. It is practically impossible to tell 
the eggs of the various species apart, but it is well-known 
that the tub-fish spawns a good deal later than any of its 
relations—and, indeed, most marine fishes—for spawning 
may extend into the middle of October. 

The smallest and probably the handsomest of these 
three fishes is the red gurnard (T. pini), which is of a 
very deep red colour. If this is not sufficient for identi- 
fication it will be found that a series of ridges runs the 
whole way down the lateral line. This species comes 
between the yellow gurnard and the next-mentioned one 
in degree of abundance, though it is very rarely found 
in the North Sea. 


Gurnards of Extensive Range 

Neo quite so small as the red gurnard, though never 

reaching any great size, is the grey gurnard (T. gurn- 
ardus), which is hardly ever absent when the trawlis hauled 
up in the Irish Sea. It also extends its range farther north 
than the two foregoing fish, and reaches up to Norway 
and the Baltic. Recognition is made easy by the grey 
colour and the whitish spots all over the back ; the absence 
of spines along the base of the dorsal fins should also be 
remarked, while they are still present along the lateral 
line. Spawning takes place from April to August, some- 
what later than with the red gurnard, but not so late as 
with the tub-fish. The eggs are pelagic and hatch in 
about five days, the young being born with a large 
yolk-sac, which takes some weeks to become properly 
absorbed into the creature's body. Not until a year 
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has passed do the young attain a length of 
six inches, and the fish becomes sexually 
mature at seven inches in the male and 
nine and a half inches in the female. 

All these three gurnards are continually 
turning up in the trawlers’ catches, and 
in 1934 about 55,000 cwt. were landed 
in English and Welsh ports for the 
purposes of home consumption. They 
are not specially sought after for the 
table, and fetch only a small price, 
yet several writers assure us that the 
tail end of gurnard makes an excellent dish and 
deserves far more popularity than it enjoys among 
England's conservative housewives. 

The three remaining.species of gurnard that figure on 
the British list are the streaked gurnard (T. lineata), 
which is chiefly red in colour with some blue on the 
pectoral fins ; the long-finned gurnard (T. obscura), which 
is distinguished by an elongation of the second dorsal 
spine and by the possession of shining lines banding the 
body longitudinally on each side ; and the piper (T. Zyra). 
The name of the last is no doubt derived from the fish’s 
habit of grunting on removal from the water. There is 
a curious projecting forward of two of the bony head 
shields, which stick out in front like a pair of plates with 
toothed edges. The spines in the region of the operculum 
are excessively long, so that the piper affords a good 
example of how a fish can develop bony and spiny armour 
to help itself in the struggle for existence. 


YOUTHFUL 'WINGS' 


The so-called “ butterfly " gurnard is not a separate species, but 
the name is one that could be applied to all young gurnards, for in 
youth their brightly-coloured pectoral fins are disproportionatel 
Íarge, and when they float on the surface, as in the dre 
below, are spread out like the wings of butterflies. 
P. Martin Duncan 


Crops of Our Countryside. 10 


SUGAR-BEET AND ITS PLACE IN AGRICULTURE 


Ste the First and Second Great Wars mad 


e plain to everyone the dangers of being 


ependent to so overwhelming an extent on foreign sources for our food supply, 
successive Governments have striven to foster agriculture and make it possible to derive 
a living from the soil. One expression of the Government's interest is the State subsidy 
accorded to beet-sugar growers. Below is told something of the crop's development 


HE growing of sugar-beet on an extensive scale in the 
British Isles and the establishment of the home- 
grown sugar industry dates from 1925 with the 

passing of the British Sugar (Subsidy) Act. Before this, 
experiments that had been carried out proved that the 
soil and climate were eminently suitable for the crop. 
The first beet-sugar factory was erected at Cantley, 
Norfolk, in 1912. There are 17 factories in England and 
one in Scotland. Some 50,000 farmers grow sugar-beet 
on 400,000 acres in various parts of Great Britain, mostly 
in East Anglia, Lincolnshire, the Cambridge Fens, and 
the East Midlands. These factories produce about 
500,000 tons of sugar, 150,000 tons of molasses, and 
230,000 tons of dried beet pulp annually. 

Beets are washed and sliced at the factory and then 
boiled in diffusers to extract the sugar juice. The juice 
is bleached with sulphur dioxide and any organic im- 
purities precipitated and filtered off. After purification 
in settling tanks, the juice is crystallised by boiling, and 
the non-crystallisable sugar (molasses) separated by 
centrifugal machinery. The crystallised sugar is dried 
and bagged as white granulated sugar. 


IN THE BEET FIELDS 


The growing sugar-beet plant needs, as do all roots, a certain 
amount of care, and below is seen the process of weeding by hand 
and hoe in a field in Essex. The full and strong foliage of these 
plants augurs a good harvest of roots when the time comes to 
pull them, also partly by hand, in October. 
Е. W, Tattersall 


Beet is not difficult to grow successfully and is not 
a crop which has to be pampered or tended to the ex- 
clusion of its rivals in the fields. Beet will grow on most 
British soils, except really heavy clays, although it prefers 
loamy ground ; and a peculiarity of our climate, viz. the 
mildness of our autumns compared with those of Con- 
tinental countries, is another. favourable factor in the 
cultivation of beet. 

It is in October and November that the stacks of beet 
recently pulled will be seen in farm-carts and on railway 
platforms, whence they are being dispatched to the few 
factories devoted exclusively to the extraction of sugar 
from these plants. They may well be confused with 
parsnips, for, unlike the common globular and red beet- 
roots grown for table use, they have the elongated shape 
and whitish colour of those vegetables. 


UGAR-BEET evolution has been a lengthy process. It 
originated from a white beet grown first in Silesia for 
forage; this was subjected to close examination by 
scientists, who slowly bred a variety in which the sugar 
content was increased by over one-fifth. Even the 
common salad beetroot contains a large percentage of 
sugar, as do all roots, but it is the sugar-beet alone that 
rivals the sugar-cane in importance. The world pro- 
duction of sugar from beet in pre-War days was almost 
equal to that obtained from cane, but this amount has 
decreased since then in general, though 
British production has increased. 

France and Germany being the homes 
of beet-sugar production, the varieties 
used everywhere are derived from a French 
and a German species, Blanche Améliorée 
and Kleimwanzleben. "These are varieties 
of Beta alba, the beet, along with the 
mangel-wurzel, spinach,  saltwort and 
glasswort and other less-known plants 
and weeds, belonging to the order 
Chenopodiaceae. From among the low 
spreading leaves appear small greenish 
flowers in the second year; there are five 
stamens, two stigmas and a single-seeded 
fruit adhering to the perianth, which is 
five-cleft and fleshy. The single seed, 
or fruit-ball, contains actually up to 
seven true seeds, and from these new 
plants are grown. Beet is a biennial, its 
large taproot growing, and its sugar 
content reaching its maximum, in the 
first year. It flowers and seeds, and 
dies, in the second year. The beets 
seen in the fields are allowed to develop 
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and November, when the leaves droop 
and turn yellow. In lifting, both machine 
and hand are usually employed, the roots 
being loosened with a plough and then 
pulled out by hand and laid in rows. 
The next operation is “ topping," that is, 
cutting off the “ crown," which is that 
part of the tap-root which emerges above 
the soil. There is no sugar in the crown, 
but it contains some colouring matter 
which would damage the sugar. Topping, 
therefore, is a delicate operation and a 
slight mistake may render the root use- 
less. The roots are then washed before 
being dispatched to the factory. 


ROBABLY in few other industries do the 
manufacturers and the producers 


m^. У À work so closely together as in the beet- 
| E. W. Tattersall : sugar industry. The factories lay down , 
IN TS FARM уча AEN stringent regulations covering the growing, lifting and 
Similar in shape but not in colour to the ordinary table beetroot, 2 : 
the sugar-beet is often confused with the parsnip by persons unused topping of the plants, which the farmers must observe 
tothesightoffarm produce. The flat ends of the roots remaining if their produce is to be accepted ; factories insist, for 
after the “topping” process has removed the leaves and the : a 
“ instance, that not less than fifteen pounds of seed shall 


crown ” can be seen in this heap. 
be sown to the acre, and, if the topping and washing 


only during the first year, at the end of which they operations have been carried out carelessly, will pay 
are pulled, and stacked ready for carting. lower prices per ton. Farmers have to sign contracts 
i A field of beet offers few recognizable differences froma with the factories under which the latter, if the produce 
field devoted to any other root crop, but it will be noticed is up to standard, are bound to take an agreed weight 
that the plants are not set so widely apart as, and the ^ of beet—a valuable assurance for both parties. 

rows are closer than, in a mangold field, for instance ; Such more or less enlightened co-operation between 
contrary to the rule, beet plants are known to suffer ^ farmers and factories is a new development in British 
if placed farther apart than ten inches or with more than 


about twenty inches' distance between the rows. The AT THE FACTORY 
closely-ranked rows contain about thirty thousand plants Brought in large quantities by barge, lorry and train from the 
p : 5 near-by farms to the factory, sugar-beet has led to a considerable 
to an acre. They are sown from the middle of April to increase in employment of workers in the country, though the 
the end of May. and are lifted, as has been said, in October increase is seasonal only. This scene of activity—the result of 
ies eis 2 one of our recently introduced crops—is at Ely, Cambridgeshire. 


Е. W, Tattersall 
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BEETS FOR ‘TOPPING’ 


With the earth fresh upon them, just pulled from the ground, 
these fine specimens of sugar-beet, as long as a man's forearm, 
show the characteristic shape of root and foliage to perfection. 
When they are “ topped," the root is taken to the factory, while 
leaves and “crown” are consumed as fodder by stock. 


agriculture, and it is to be hoped that its principles will 
spread from the new beet-sugar industry into other fields. 
It does. not end with the dispatch of beet to the factory, 
for a contracting farmer has the right to buy back the 


Revealers of Nature. 37 


GREGOR MENDEL 


“ religious 
also called the theory of Mendelism, 
have, in the twentieth century, 

become the biologist's Bible, and some idea 

of their import has passed into the common 
knowledge of all classes. Yet, while he 
lived, the Abbé Mendel, though he made 
public his discoveries in 1866, received not 

а fraction of recognition from the scientists 

of the world. The neglect from which 

Mendel suffered is one of the tragedies of 

scientific history, for it was not until 

sixteen years after he died, a broken, 
disappointed, embittered man, that his 
revelations were re-discovered and the at- 
tention of the world was drawn to their 
importance. Moreover, the science of 
biology was put back at least thirty years, 
for Darwin, for instance, to whom know- 


Ыл Laws of Mendelian Inheritance, 


It was in the 


name of Gregor, and, after 
study at Vienna, became teacher of. the 
scientific school at the Briinn monastery. 
He was elected abbot in 1868, and died in 
the monastery on January 6, 1884. 
the bare facts of his life give no clue to the 
epoch-making work undertaken by Mendel. 
monastery 
unknown to the outside world, the monk 
was making his startling 
discoveries. 

At that time 
question of heredity was 
an unsolved problem ; if 
it was discussed at all, it 
was assumed to be 
largely a matter of 
chance which character- 
istics of the parents were 


dried pulp, left after the extraction of sugar, up to a 
specified weight proportionate to the amount of beet 
he dispatches, for use as a stock feed. This pulp is a 
valuable foodstuff, as also are the tops and crowns, which 
were formerly left to rot and provide vegetable manure 
for the fields, but are now gathered for fodder or used in 
sheep-folding practice. The discovery that the crowns, 
useless for sugar production, are valuable as a feed has 
considerably stimulated the growing of beet, for they 
represent three-quarters of the total weight of the crop 
and this was rightly regarded as a high percentage for 
waste matter. Used as a feed, however, they have the 
value of a crop of turnips, or half a crop of mangolds, 
so that the beet has the great advantage of a dual-purpose 
crop. On the Continent the tops are used for silage, 
but this has not spread far in Britain. 


Sugar-beet and the British Farmer 

HE fact that the growing of beet for sugar is a com- 
paratively recent introduction has put a premium 
upon intelligence in the farmer. Nevertheless, the sugar 
beet crop was established and subsidised by the State as 
long ago as the early 18th century in Silesia, and very 
shortly after that in France, and therefore has for over a 
century been a regular and important crop on the Con 
tinent. Great Britain entered the field later owing to 
her possession of cheap sources of sugar in her colonies : 
and though much valuable knowledge of sugar-beet 
cultivation has come from abroad, the conditions of 
soil, temperature, etc., differ considerably in Britain, The 
stimulus of two wars has led to the breeding of improved 
strains of beet with a much higher sugar content. The 
industry now supplies about a quarter of our sugar supply. 


ignored; his papers were thrown away or 
lost; no word of thanks, appreciation or 
encouragement came his way 

The essence of Mend 
proved to be a fact, was that inheritance 
was no' chance process, but obeyed certain 
definite laws; it was the very definitenes 
of his conclusions that probably offended 
conservative opinion. Put simply, Mendel 
showed that if a pure-bred tall pea were 
“mated” with а pure-bred dwarf pea, 
the offspring would be mixed tall peas, 
tallness being a “dominant” character, 
as he called it, which overcame the short- 
ness, or “recessive” character of the 
other parent. If these hybrids were mated 
among themselves, the offspring would be 
25 per cent pure tall, 25 per cent pure 
dwarf, and 50 per cent mixed tall peas. 
The same was found to hold good for other 
characters—colour of flowers, for instance, 
a pure red flower mated with a pure white 
producing pink flowers, and the offspring of 
those pink hybrids, self-fertilized, being 


theory, now 


But 


garden that, 


the 


ledge of Mendel’s discoveries would have 
been of the very greatest value, died with- 
out ever even hearing of this obscure 
Austrian monk. Who was this man who, 
hidden away in the Augustinian monastery 
at Briinn, revolutionized biological science, 
and what were his momentous discoveries ? 

Gregor Johann Mendel, the son of a 
small farmer, was born at Heinzendorf, in 
Silesia, on July 22, 1822. His youthful 
brilliance induced his father to spend the 
greater portion of his fortune on his educa- 
tion, and Johann became a priest, was 
admitted to the Augustinian order at 
Brinn, now Brno, in 1847, taking the 


inherited by the off- 
spring, and no work of any real value had 
been done on the subject. Mendel, count- 
ing peas in a quiet garden, changed all that 
by Ыз brilliant insight and illimitable 
patience. Thousands upon thousands of 
experiments were undertaken by him, 
hundreds upon hundreds of calculations 
made, until all chance of error was elimin- 
ated; probably no scientist had ever 
before embarked upon such an exhaustive 
and tremendous labour. In 1866 Mendel 
published his conclusions, sending a copy to 
most of Europe’s learned societies. He 
received no answer ;. his work was entirely 
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a quarter pure red, a quarter pure white, 
and a half pink. The application of these 
laws to human beings is the basis of the 
science of eugenics, while their value in 
plant and animal breeding is obvious. 
But they also open up vistas of the way 
life has come as well as of the path along 
which it may be directed. The problems 
of botanical and zoological varieties and 
species are immeasurably clarified, and 
so-called “ sports " or “ throw-backs ” are 
partly explained, while the control of 
inheritable diseases in plant and animal, 
and eradication of inherited ills in Man are 
brought into the realm of possibility. 


Our Trees and Their Story. 38 


HAZEL GLORY IN THE GLOOM OF WINTER 


wm us the potential growth of the hazel is seldom fully revealed, for the tree is generally 


so hacked and clipped and cut down as to make it little more than a shrub. 


Even so, 


when winter still reigns, though spring is not far behind, the hazel is one of the loveliest 
objects of the countryside, its innumerable catkins fluttering in the breeze like pennons 


OME of the trees described in earlier chapters are of 
such small stature that the word shrub would 
perhaps give a better idea of their dimensions, 

and the same might almost be said of the subject of 
the present chapter, the hazel. Given a chance, however, 
the hazel will develop into quite a respectable tree, with 
a height of thirty feet or more and a girth of as much 
as three feet ; and even when it is grown in copse, and 
cut frequently, it still gives us the impression of a small 
tree rather than of a shrub or bush. Only in poor soil, 
on a bare common or wind-swept hillside, does the hazel 
have the appearance of a bush, its short, sturdy twigs 
interlacing and growing hither and thither without ever 
shooting far or straight for any distance. 

Although the hazel, then, may grow as a.tree or 
bush, it is as a shrub that we usually know it. All 
over the British Isles we may find hazel copses, 
sometimes grown as an undergrowth in oak woods 
— where they form an' important part of the oak 
wood association of plants and trees—sometimes as 
an open coppice, covering a large area of hillside. In 
the latter form, especially, we can easily see the way in 
which Man controls the hazel in accordance with his 
needs. Starting from one end, each year a portion of 
the coppice is cut down, the wood taken.away in 
bundles or faggots, and employed for burning, for 
pea-sticks ог апу similar garden изе, for such 
purposes as filling the boggy parts of fields, where 
cattle might slip or become stuck, for splitting and making 
into hurdles, for all the hundred uses that small, strong 
wood may be put to in a rural district. The cutting is 
done at the end of the winter, just before the new shoots 
arise, so that by the end of that year the cut patch is 
already covered again with the tall, green wands of the 
new shoots. The following year the next patch is 
treated in the same way, and by the time the last patch, 
at the far end of the wood, has been reached and cut, the 
first is again of sufficient stature to be dealt with. The 
hazel grows quickly, and in ten years or less is large 
enough to give a tall and strong pea-stick. Where 
hazels are grown for nuts, the time taken to achieve 


maturity is somewhat longer. 
Hazels Trained by Man and Nature 

BY reason of the way in which hazels are treated, each 

individual never has a chance, so to speak, to form 
a tree with a single trunk, for the great lumpy base from 
which the shoots spring gives rise to a dozen or more 
when its last limbs have been cut back. Where, however, 
it is left to grow to a tree, the bole is brown and rugged, 
the bark peeling off in very thin flakes, and the branches 
are usually also very dark brown and rough. The 
ordinary hazel that grows up in the copse is extremely 
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straight, owing primarily to the competition of neigh- 
bouring hazels which force each other upwards in the 
fight for light and air. The bark of such shoots is pale 
golden brown, and it also tends to flake off in thin pieces. 

One of the main events in the calendar of the year 
is the arrival of the hazel catkins, for they are perhaps 
the earliest regular herald of spring that one may 
be sure of seeing practically anywhere in Britain. 
Known to the country children as “ lamb’s tails,” they 
appear usually in January—some even before the turn 
of the year—and rarely later than the first fortnight 
in February. Long, delicate, golden-yellow pendants, 
they dangle from the bare twigs, bringing a welcome light- 
ness to the woods during the sombre months of winter. 
These are the catkins of the male flowers; the female 


FAVOURITE NUTS 


The hazel, whether wild or cultivated, is most prolific, and its nuts 

are perhaps the most popular of any to be found in our islands. 

Below we see a typical spray bearing a goodly number of nuts 

—unripe, as the presence of leaves tells us. Notice the large 
* shuck " round each nut, formed of enlarged scales. 

E. J. Bedford 


“ъз ee 
H. Bastin 


The first appearance of the hazel catkins, which contain the 

tree’s male flowers, is one of the most eagerly awaited events 

of the new year, for it is the earliest sign of the awakening of 

Nature from her winter sleep. Golden-yellow in colour, these 

catkins hang in swaying festoons from the bare bushes. 
flowers are by no means so conspicuous, and require a 
good deal of searching before they can be found. 

The male catkin comprises a large number of flowers, 
each of which consists of several scales that guard the 
eight stamens from harm. The female catkins look like 
swollen buds before they have opened, and are later 
discoverable as little masses of deep crimson styles and 
stigmas. The styles are in pairs, each of which terminates 
in a two-celled ovary. This ovary eventually becomes 
the nut, the kernel of which is one of the seeds, for it 
is only very rarely that we find both seeds developing 
in the hazel nut. The “ shuck," as the green or brown 


leafy sheath of the nut is called, 
is formed from the scales which 
protect each female flower. 
There are not usually more than 
two or three nuts in each cluster. 
The male catkins are visible in 
the previous autumn as small, 
green cylinders, at the time when 
the nuts are ripe. They remain 
in this state until the New 
Year, and only in January or 
later do they elongate and turn 
brown, the distance between the 
scales lengthening until the 
catkin assumes the form already 
described. The hazel (Corylus 
avellana) belongs to the same 
family of catkin-bearing 
as do the oak, the beech, the 
sweet or Spanish chestnut, and 
the hornbeam. There are 
cultivated varieties о! 
which have different 
nuts, the best known of which 
are the cob and the filbert. 


trees 


several 
hazel 
types of 


N some ways the leaves of the 

hazel are rather like those of 
the elms—more especially, on 
account of their large size, those 
of the wych elm—but t 
be distinguished by their £ 
width in comparison to 
length. Broadly ovate in form 
—often, in fact, obovate—they 
have serrated edges and 
alternate, being in two regular 
rows along the shoots, which 
are slightly downy. The under- 
sides of the leaves are 
downy, especially along the ribs. 
Near the base of each leaf, by 
the footstalk, there is a small, 
light green stipule. 

One special use to which the 
hazel is put is that of finding 
water. Just in what way the water is found by the 
water-diviner is beyond the scope of this work, and 
why the hazel twig should be of particular merit in 
finding water is not known ; but the fact remains that the 
favourite rod of the diviner is a Y-shaped piece of hazel. 
Walking sticks may be made from hazel, and when the 
tree is used for this purpose, the bark is usually left on, 
for not only does this polish better than the wood itself, 
but it has a very fine colour after a few years’ wear. In 
cutting a hazel stick, the best course is to find a straight 
shoot of suitable diameter which springs direct from the 
ground, and then remove it with a piece of the root, to 
make a hard, well-shaped handle. The wood is hard 
and close-grained in spite of the tree’s rather rapid 
growth—very rapid when it is grown in rich soil in a 
copse—and is said to be best from those trees that have 
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SEX CHARACTERS 
The golden-yellow pendants of the hazel are the male flowers. 
The female flowers are like little tufted buds, and despite their 
crimson colour are by no means obvious, In this photograph, 
however, three female as well as three male flowers are apparent. 


J.J. Ward — 


been grown on chalk, where the soil is poorer, and the 
growth consequently slower. Though too small to be of 
much value in the manufacture of whole articles, hazel is 
occasionally used for inlay or veneering, and the lumps 
of root, or the sections cross-cut from old stumps, have 
a very fine waved “ figure." The wood is whitish. 

Hazel may also be used for barrel- 
hoops, when it is split in the same 
way as it is for hurdle-making, and 
for "rustic" seats. Oil from the 
nuts formerly had a few applications, 
and Evelyn recommends the nuts 
themselves for making a pudding 
“ yery little, if at all, inferior to what 
our ladies make of almonds.” 


TE same authority is eloquent on 
the use of the hazel for divining 
rods, referred to above. “Lastly,” 
he writes, ''for riding switches and 
divinatory rods, for the detecting 
and finding out of minerals (at least, 
if that tradition be no imposture), it 
is very wonderful, by whatever occult 
virtue, the forked stick (so cut and 
skilfully held) becomes impregnated 
with those invisible steams and 
exhalations, as by its spontaneous 
bending from a horizontal posture, 
to discover not only mines and 
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subterranean treasure, and springs of water, but 
criminals guilty of murder, etc. " The Romans 
were well acquainted with the mystery of the divining 
rod, although even to this day it remains a largely 
unexplained phenomenon. 

The fruit of the hazel is very palatable, and the nuts 
are eaten by many animals. Squirrels devour large 
numbers, and, by collecting and burying them, and then 
forgetting where they are, aid in the distribution of 
the tree. Mice also eat them, and so do such birds as 
nuthatches, which wedge them in the crack of a tree 
and hammer the shell until it breaks; such shells, 
broken more or less neatly in half, may often be found 
in the crevices of large trees near the hazel wood. 


ŞOMETIMES we may come across a nut in which there 
is a very small, neat, round hole. This is probably 
the work of the nut weevil, Balaninus nucum, a very near 
relative of the acorn weevil described and illustrated 
in pages 666-667. This small brown insect, with a long, 
delicate rostrum, or snout—the hall-mark of the weevil 
family—lays its eggs at the base of the growing ovary 
in the spring, and the little grubs live in the growing nuts. 
They do not do sufficient damage to stop the growth of 
the nut, for that would cut off their own food supply, 
but in the apparently sound nut we may find the full- 
grown grub, the pupa or the young adult beetle. 
Another beetle—also a weevil—that lives on the hazel 
is Apoderus coryli ; it is brick-red except for the head, 
antennae and lower parts of the legs, which are black. 
This is a weevil of leaf-rolling habit, similar to that of the 
birch leaf-roller (see page 110) and the oak leaf-roller, 
Altelabus, described in page 666. It may be secured by 
beating the hazel bushes оуег a tray or other object 
held out to catch the insects as they fall. 


HAZEL COPPICE 
The hazel, although it may sometimes assume the dignity of a 
tree, is more usually a bush, grown in such a coppice as that 
shown below. The stems—notice the straight growth of most 
of them—are cut every ten years or so for faggots and pea-sticks. 
H. Bastin 
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Our Butterflies and Moths. 18 


BROWN BUTTERFLIES OF MEADOW & WOOD 


ORDINARY in name and sober in appearance are the butterflies included in this chapter, 
but the ardent student of the entomological science finds much to interest him in details 
which are too inconspicuous to catch the eye of the uninformed rambler, who is apt to 
judge a butterfly merely by the aesthetic appeal of its colouring. All the butterflies 
mentioned below are included in the colour plates between pages 36 and 37 


ESIDES the many lovely and conspicuous butterflies 
that are well-known even to those whose interest 

in Nature is purely casual, we have in Britain a 
number of species which the passer-by would be inclined 
to dismiss as just ‘ brown butterflies," but which are, in 
their own way, hardly less attractive than the tortoise- 
shells, peacocks and red admirals that bring colour to our 
gardens. To this class belong the insects described in 
the present chapter. Members of the sub-family Satyrinae, 
in the great family of the Nymphalidae, they are for the 
most part brown or buff in colour, and most of them are 
common throughout the British Isles. One member of 
this group, the marbled white, a notable departure in 
colouring,is described in an earlier chapter (pages 317-318). 
Despite their usually sober colours the satyrine 
butterflies are in some ways extremely beautiful, and of 
none can this be said more truly than of the grayling 
(Satyrus semele). This is a common insect on the chalk 
hills, on the heaths and cliffs, dry stony fields and open 
clearings, especially where pine woods have been cut, 
all over the British Isles to Sutherland. Its grey-brown 
fore-wings have two black spots, in the centre of each of 
which is a white dot. To either side of these spots there 
is a yellowish patch, which in the female becomes a 
yellow, wavy band that runs down the wings. The hind 
wings have more yellow on the outer cells, and a similar 
eye-spot near the back of the wings. On the underside 
the spots of the fore-wings are repeated on a background 
that is pale yellow-brown over the outer half of the wing 
and more orange-brown over the inner part. The rear 


At rest on a rock, the grayling (above, left) is often all but invisible, for the tones of the 
mottled underside of its hind wings are such as give it the appearance of a lichen plant ; when 
The right-hand picture (above) 


shows the speckled wood, one of our erties woodland peoien noe a wings are 
Ё 0 abou пе-572е). 


it settles on the ground it is even harder to discover. 


lightened by spots of a yellow shade. 


wings are exquisite beneath, the ground colour being a 
silvery grey, with ripples of brown, which are thickest 
over the inner areas, leaving a very ample band in the 
middle of the wings. In the female all the markings аге | 
stronger and more distinct. 

When the butterfly is at rest on the ground it sinks its 
fore-wings down inside the hind ones, whose undersides 


are then all that is visible—or rather, invisible, for it is _ 


practically impossible to find the insect unless one has 

marked the exact spot at which it settled, so well do the 

colour and marking of the hind wings camouflage it. i 
It is also worth noting—as any collector will himself 

discover—that there is considerable difference between 

the specimens from, say, the heath and the chalk districts, 

the former being browner and thus harmonizing more 

perfectly with their heathland habitat. 


S regards coloration, the caterpillar of this insect, 
which may be taken as a type of all those of the 
group, is pale brown, with longitudinal stripes. A stripe 
along the back is olive-brown with a white edge, and there 
are three other stripes of various shades of brown along 
either side. This caterpillar, which emerges from a 
rounded, ribbed egg, creamy in colour, is covered with 
short hairs when full-grown. It pupates in a very loosely 
constructed chamber close to the surface of the soil, 
among the roots of the grass on which the larva feeds. 
The pupa is rounded and smooth, the parts of the adult 
insect being less distinct than in many chrysalids. Its 
colour is deep reddish-brown. у 
Perhaps the dullest and most 
ordinary of all our butterflies, the 
meadow brown (Epinephele ianira) 
is aptly named. The blackish- 
brown wings of the male bear a 
single apical eye-spot, yellow, 
black and yellow, round which 
there may be a slight suffusion 
of yellow scales. In the female 
this becomes a fair-sized yellow 
patch, and one may sometimes 
discern a further sign of yellow on 
the rear wings. The underside is 
orange-brown on the fore-wings, 
with a grey-brown edging and the 
same eye-spot, while in the male 
| there are also several spots near 
| the outer margin of the hind 
wings. The female is paler 
beneath than is the male, the 
outer half of the rear wings 
being, in fact, as light as the 
fore-wings, yellow-brown speckled 


J. J. Ward 
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THREE STAGES IN THE MEADOW BROWN'S LIFE 
Probably our commonest butterfly, the meadow brown (extreme right) attracts very little attention as it is so sombre-hued. Its 
caterpillar (left), too, is hardly a conspicuous insect, for its green colour blends well with its grassy food plants. The pupa, small 
and rounded (left centre), and the underside of the adult (right centre) are also dull in appearance. Hanging above the adult in this 
picture may be seen the pupal case from which it has just emerged. (All life-size). 


finely with grey. This is the butterfly that flits weakly— 
one might almost say, flops—in front of us in the meadows 
in summer, as though even to fly was an effort. Its 
performance, indeed, is quite in character with a hot, 
thundery summer’s day. At any time from June to 
September, except, during most seasons, for a short period 
at the beginning of August, one may find this insect, 
which has good claim to be our commonest butterfly. 
The caterpillar is bright green, with pale hairs and some 
dark stripes, and feeds on grasses, and the curiously 
flattened, sometimes mottled egg is also laid on grass. 

Known frequently as the small meadow brown, our 
next species (Epinephele tithonus) is best called the 
gatekeeper ; the name “ large heath " sometimes applied 
to it should be avoided, since there is another insect which 
is the true large heath. The gatekeeper has orange- 
brown wings with a darker, grey-brown margin, usually 
fairly broad, and a patch of the same colour suffuses the 
middle of the fore-wings in the male and the basal area 
of the hind wings in both male and female. In the apex 
of the orange area of the fore-wings there is an eye-spot. 


"вв underside is pale orange-brown, with the dark 
border, on the fore-wings, and darker brown, with 

a pale greyish central área, on the rear wings, where 
there are also two very small eye-spots. The marked 
difference between the undersides of fore- and hind- 
wings is noteworthy, as in the grayling, the hind wings 
only being seen when the insect is at rest, so that there 
is no need for the fore-wings to have much protective 
value. The gatekeeper is a butterfly of the hedgerows and 
clearings in woods, especially where there are bramble 
flowers. One of the commonest of our insects, it is, like 
the other members of its group, seldom found in the 
larval stage without special search, for its pale brown 
caterpillar feeds on grasses and is never easy to find. 
Some of the names given by the old writers to our 
butterflies were extremely well chosen and fascinating 
—witness the “rock-eyed underwing,” an old name for 
the grayling. Our next subject (Pararge egeria) was 


once known as the Enfield Eye, and, later, as the wood 
argus, a name so attractive that one may well regret 
its abandonment in favour of the present-day “ speckled 
wood." This last name, however, is apt enough, for 
the insect is spotted and is essentially a woodland species, 
fonder of the shady sides of rides and clearings than of 
the sunny parts in the open. 1t is richer in colour than 
the rest of its group, its blackish-brown wings having 
a slightly greenish tinge, while they are freely spotted 
with yellow. The eye-spot on the fore-wings is again 
in evidence, and there are similar spots in the three 
yellow cells nearest the apex of the hind wings. The 
underside is rather fine, for though on the fore-wings 
it is a paler, yellower repetition of the upper surface, 
on the rear wings it is brownish-yellow, banded with 
darker brown, and suffused with paler scales over the 
outermost area. This insect is two-brooded, the summer 
specimens being paler. The caterpillar is green, with 


"d 
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WALL SPECIES 

At rest, as we see it above, the wall butterfly is easy to distinguish 

from any fritillary, but many a young entomologist has pursued 

this species on the wing in the hope of catching a comparative 

rarity. Actually it is one of our commonest species. In colour 
it is fulvous orange, with darker markings. (x 1}). 


W. Williams 
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a dark dorsal stripe and paler lateral [ 
Stripes; the pupa is suspended from a | 
blade of grass by its tail end. The Î 
speckled wood is common in England and 
Wales, and prefers a wet season. 

The wall butterfly (Pararge megaera) 
is aptly named, for this, species loves 
nothing better than a wall where it can 
sunitself. Its wings are bright orange- 
brown—so bright that many a young 
collector mistakes it at first for a 
fritillary—marked with darker brown in 
lines which cross the fore-wings diagon- 
ally from the fore margin. There 
are eye-spots arranged as in the last species, and the 
wings are bordered with grey-brown. The undersides 
of the fore-wings area pale repetition of the upper sides, 
but the rear under-wings are greyish, with scalloped 
lines of red-brown, and a row of grey and black and 
brown eye-spots round the outer margin. 


| 
| 
| 
| 
| 


ERY different from our other butterflies is the ringlet 
(Aphantopus hyperanthus), whose wings are entirely 
blackish-brown, with sometimes—when the specimens 
are fresh—a slight sheen, and with two black, white- 
ringed spots round the outer parts of both fore- and hind- 
wings. The paler undersides have these spots enlarged, 
and on the hind wings there are five of them, while a very 
small extra one appears also on the fore-wings. The old 
name for this insect was the Aurelian. It must ђе 
sought in much the same situations as the speckled wood, 
and it is widely distributed in Britain, 

The last and smallest of our common members of this 
group is the small heath (Caenonympha pamphilus), 
which has a galaxy of names, including “ selvedged 
heath eye,” “ golden heath еуе” and “ gatekeeper,” 
of which the last is, as we have seen, now given to another 
species. The wings are pale brown, witha greyish border, 
sometimes a dark spot on the fore-wings. The underside 
is darker on the fore-wings, with a noticeable border, 
and on the hind wings is greenish-grey over the basal 


LARGE HEATH PROPER 


Above is seen the true large heath butterfly—not the species sometimes so-called but more 

properly styled the gatekeeper or small meadow brown. On the left are the eggs (X25); 

next we see the larva (x2), and on the right the insect's underside (x21). The upper 
side of this northern butterfly is shown in the colour plate facing page 37. 


A. W. Dennis 


SMALL HEATH AND RINGLET 


The small heath is one of the commonest butterflies 


on th 
heaths and downs of Britain; in the left-hand photog aph above 
are seen the male and female (top left and right respectivelv), 
and a typical underside. On the right is a rather unusual forin 
of the ringlet. The reason for this insect's name is obvious, and 
more eye-spots appear on the upper side. (All life-size), 


area, outside which is a whitish, irregular band, and then 
а tawny band. It is a common insect of rough country 


all over the British Isles. 

We now turn to a small selection of northern species of 
which the first to be discussed is the true large heath 
(Caenonympha typhon), which is a moorland species 
found from Staffordshire northwards, especially on the 
fells and higher hills. In general, it looks like a larger 
edition of the small heath, with spots or eye-spots on 
both fore- and hind-wings, paler markings on the hind 
wings, and an almost white band across both fore- 
and hind-wings on the underside. The ground colour 
of the wings is also often grey rather than yellow-brown. 
In Scotland a paler, greener form is found, which is 
sometimes given the name of Scotch large heath, though 
it may be merely a local variety of the type. 


LTHOUGH it is found in a few places in the north 
of England, the Scotch argus (Erebia aethiops) is 
Scotland's own butterfly. It is rather like a smaller 
meadow brown, in which there is an orange patch, con- 
taining three eye-spots on the 
fore-wings,and a series of similar 
patches with eye-spots on the 
hind wings. The underside is 
similar to that of the meadow 
brown, with a dark inner area 
on the fore-wings. This insect 
occurs round the edge of plan- 
tations near which the grass 
Poa, on which its eggs are laid, 
is growing. It flies in the sun. 
Of similar distribution is 
the small (mountain) ringlet 
(Erebia epibhron). This butter- 
fly has longer, narrower wings 
than the other members of 
the group, blackish-brown in 
colour, with yellow patches near 
the margins, in which are dark 
spots. The underside is a paler 
replica of the.upper surface. 


ol 
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Our Birds and Their Eggs. 38 


NORTHERN BIRDS OF PINE WOOD & MOOR 


FOR the most part the birds mentioned in this chapter are found principally in Scotland and 


the counties containing and bordering the Pennine chain. 


The crested tit, crossbill 


and siskin are essentially denizens of the northern pine woods; the twite, snow bunting 


and ring ouzel are birds of the mountains and moors. 


The brambling, the remaining 


species dealt with here, is a winter visitor that seems to favour the beech woods of the south 


N Scotland, where to a great extent pine and larch 
| woods replace the deciduous forests of the rest of 
the British Isles, we find a number of birds that are 
common in no other part of these islands, several of them 
being species that occur solely in a few of these northern 
areas. One of the most outstanding of these birds is the 
crested tit, which is practically restricted to the Scots 
pine areas of the Spey valley. 

Both in form and character the crested tit is a typical 
member of its family, whose other representatives in 
the British Isles are described inChapter 4 (pages 119-122). 
It is a very easy bird to recognize, even if one has no 
other guide than a colour plate seen by chance in some 
book, for no other bird has such a crest. The top of the 
head is white with black spots, and these run into streaks 
in the upright, erectile crest. There is a black collar, 
from which a black patch runs up the chin to the base of 


the bill, and a black stripe behind the eye turns abruptly” 


down, past the cheek, parallel with the collar. The rest 
of the bird is buffish above, darker оп wings and tail, 
paler below to whitish on the neck and cheeks. In size 
the crested tit is slightly larger than the blue tit. 

Like the other tits, the crested species nests in holes, 
usually in a pine tree or stump, not far above ground, 
. the nest being felted of moss, hair—often of such 
animals as the mountain hare and the red deer—and 
feathers. There are from four to eight eggs, spotted 
in the usual tit manner, but often more strongly than in 
the other species, the spots being sometimes very dark 
red. Insects form the main food of this bird, and its 
manner of finding them is the same as that employed 
by other tits. It climbs and swings and darts about 
among the pine branches, hanging upside-down, inspecting 
every crevice and cranny of the bark like a tree creeper, 
flitting on weak wings from tree to tree, examining the 
soft green shoots. Seeds and tiny shoots may also be 
eaten, for the bird is not entirely insectivorous, and the 
whole performance is accompanied by a continuous 
tweeting chorus, similar to that of the cole tits in the 
pine woods of the south. 


ASOTHER very interesting bird of the Scottish pine 
woods is the crossbill, a relative of the finches. 
Its name gives us a clue to its chief characteristic, the 
beak, the two mandibles of which are crossed at the tip. 
Its colour also enables one to distinguish it on sight, for 
the male is dark crimson, the female greenish, with dark 
_ stripes on the upper parts and a certain amount of yellow. 
The wings of the male are brownish, the underparts 
paler than the rest, but in spite of their strong colours 
the birds are often not easy to find by eye alone when 
they are feeding high in the tree-tops. The cones of the 
pines are ripped open—the shape of the bill is beautifully 
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adapted to this work—each scale being turned back 
while the seed beneath is extracted. The bill is also 
used to wrench the cones off the twigs, a proceeding that 
often requires considerable force. The seeds of the pine 
are the principal, but not the only, food of this bird, 
for insects are eaten and so are fruits of various trees. 

The crossbill is one of the few birds that have managed 
to establish themselves in Britain after an invasion, for 
it is in this way that it reaches the country in the greatest 
numbers, That it would breed more freely is indicated 
by the fact that after every invasion from the Continent 
a number of pairs remain and breed, but as soon as the 
establishment of a colony gains any publicity the birds 
are apt to suffer from the attentions of collectors, and one 
more effort at establishing a rare species is foiled. Of 
recent years, however, the crossbill has been recorded 
as breeding in Britain as far south as Dorset, and it 
seems probable that wherever conditions are suitable it 
would be able to hold its own, given a fair start. A 
platform of pine twigs supports the cup of grass and moss, 


CRESTED TIT 
This fascinating and unmistakable little bird is one of our 
most local breeding species, for it is more or less confined to a 
small area in the eastern part of Scotland. `The black and white 
markings of the crested head distinguish it clearly from other 
birds, but its general bearing is the same as that of its much 
more common and less local cousins. 
A. Brook 


Turning from the pine woods to 
the heaths, we find in the twite a 
moorland finch, found principally 
from Staffordshire northwards, 
replacing the linnet (see pages 
483-484) as the typical finch of 
the open country. It has been 
recorded as breeding on the moors 
of Devonshire, but is really a 
northern species. A brown bird, 
it has a distinctive yellow bill 
of usual finch type, and the upper 
parts have a pale reddish tinge 
Below, the feathers are almost 
white, and there is a white wing 

bar, also white on some of th 

other wing feathers. It is larger 
than the linnet, and is a generally 
browner bird. In habits and 
food it conforms to the usual 
finch .type, and it often flock 
in winter on the seashore when 
its remote moorland haunts are 
weather-bound. . The twite's nest 


8. Crook 


CANARY-LIKE SISKIN i 
The siskin is one of those birds which is most popular for crossing 
with the canary; the fanc know it AAAY by the name of У 
aberdevine. The forked tai! is a noticeable feature of this little 
finch, whose general colour is greenish above, with a yellowish 
patch on the wing. The siskin breeds for the most part in Scotland. 


lined with the same materials, which composes the cross- 
bill’s nest, and the eggs are pale, with reddish and 
brownish spots and other markings. They are often 
laid very early in the year, in February or March. 

Characteristic of the northern pine woods is another 
bird of the finch tribe, the siskin, which breeds sparsely 
in England and Wales and regularly in Scotland. It is, 
however, better known as a winter visitor, though even 
as such it is subject to periodicity. In winter it consorts 
with the tits, the goldcrests, and more especially with 
the redpolls, from which it is easily distinguished by 
its green plumage and forked tail. The siskin is 
a favourite with bird-catchers, being easily crossed with 
other species, and having a simple but very pleasant 
song. The bird’s winter dress may be described as 
olive-green, though this applies only to the upper parts. 
The rump is practically yellow, the belly white, the flanks 
shading from white to yellowish, There is a yellowish 
stripe above the eye and a yellowish wing-bar is especially 
evident when the bird flies. The male also has a dis- 
tinctly blackish head. 


Domestic Details of the Siskin 
HORIZONTAL branch of a pine or fir provides the "уй 

siskin’s usual nesting site, and since the bird pre- “у > | 

fers considerable heights it is not often easy to discover S 3 | 

the nest. Dead, lichen-covered twigs are used for a MONA 

foundation, and on this is built the firm cup of moss and Fischer 

roots, with a lining of hair or feathers. The eggs, similar 


YOUTHFUL CROSSBILL 


There is no mistaking the crossbill—or grosbeak, as it is some- 


to those of the other finches, e.g. the goldfinch, but times called. The curious shape of the mandibles enables the | 

е 2 bird to deal effectively with the pine-cones which it wrenches open | 

often more spotted, number four or. fiv e and there 2 to extract the seeds. The male bird, when some years old, is | 

often two broods, of which the first is laid in April. a fine crimson colour, but this youngster is greenish. | 
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is normally on the ground, 
among the deep heather ог 
bilberry, and the bird is apt to 
be rather sociable, several pairs 
nesting close to each other. 
Grass, twigs, moss and wool are 
the materials of the nest, and the 
last of these makes the lining of 
the neat, deep cup in which the 
five or six eggs are laid. The 
ground colour of the eggs is even 
bluer than that of the linnet's, 
which they resemble, except 
that they are slightly smaller. 

Yet a fourth bird of the finch 
tribe breeds in our northern 
parts, and that is the snow 
bunting, a bird of the mountains, 
being restricted to the highest 
parts of Scotland, and breeding 
also in the Shetlands. Most 
bird-lovers will be more 
likely to become familiar with 
this species as a winter visitor, 
for in winter its range is 
extended considerably, and it may be found, on the shore 
or on the higher hills, in many parts where it is never 
seen during the breeding season. In winter it is white 
—hence its local name of “ snowflake "—with a yellow- 
brown crown, and patches of the same colour behind the 
eye and on the sides of the breast. The back is brown, 
with pale edges to the feathers, the tail feathers also 
being dark with white edges, and the primaries and 
secondaries are also black. In the breeding season this 
plumage is changed to real black and. white, the brown 
giving way to the black, which covers the mantle and 
the greater part of the flight feathers. 

The snow bunting nests on or in the ground, often 
beneath a stone, or deep among broken rocks, hidden in 


SCOTTISH RESIDENT 


Scotland is the only part of Britain where we may find the snow bunting, a very 


handsome and attractive species, с 
and the bird seen above is waiting to enter its home. 


It nests on the ground, usually beneath a rock, 
_ The nest shown in the right- 
hand picture is made of grasses, warmly lined with feathers. 


5. Crook 


MOORLAND TWITE 


The typical finch of the northern moors (where it replaces the 

linnet), the twite is one of the least-known of the finch family. 

The feathers on its belly are almost white, but the bird's general 

colour is brown with a pinkish tinge. 

some narrow crack. Grass, moss and roots are used in 
the construction of the nest, hair and feathers for lining, 
and abroad—not normally in Scotland—there are as 
many as seven or eight eggs, a clutch unusually large 
for a bird of the finch ‘tribe. The eggs are pale with 
pastel-shaded spots and blotches of grey, brown or black. 
The site of the nest is often betrayed by the male bird, 
who sits upon the rocks singing a not unattractive medley, 
but even then it is difficult to find the exact spot unless 
we see the hen bird flying out from beneath rock or stone. 
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MALE RING OUZEL 


In many ways resembling the blackbird, the ring ouzel, which is 

confined to the moors and northern parts of Britain, is easily 

distinguished by its white “ shirt-front." Above, we see a fine 

cock bird, his beak full of insects, about to enter the hole beneath 
a bank which shields his family from view. 


Several of our winter visitors are so common as to be 
among the most noticeable birds during the leafless 
season, and of these the brambling, or bramble finch, is 
one that many ramblers will know. In winter it may 
be seen with great regularity in the beech woods of the 
south of England, and yet only a very few records of the 
bird having bred in Scotland are accepted as reliable. 
Amongst the chaffinch flocks the bramblings may always 
be picked out by their larger size, white rump, and 
curiously conical head, which looks black, though it is 
perhaps more nearly very deep brown. The breast is 
reddish-buff, the shoulder and feathers above it to the 
neck are rich chestnut, and there are also two pale bars 
on the wings. The underparts are otherwise white. 

Apart from its sufficiently striking appearance, the 
brambling may be discovered by its call-note, which is 
longer, clearer and more melodious than that of the 
chaffinch, so much so that it attracts attention before 
one has even seen the bird. Although in the beech 
woods the brambling feeds on the mast, it is also insec- 
tivorous, and when there is not a good enough crop of 
its favourite food, it will take to the fields with the 
other finches and eat seeds. Then, as spring advances 
—for the bird often stays long after our native species 
have begun to breed—it resorts to the deciduous woods 
and feeds on the insects attacking the fresh foliage. 

In Chapter 2 (page 58) are described several members 
of the thrush tribe which fall into the same category as 
the brambling—that of regular, common, winter visitors 
—but one representative of that family, namely the ring 


ouzel, is a summer resident on the moors and mountains. 
The cock ring ouzel may be described as a dull blackbird, 
with a white throat and upper breast; the browner 
female has a narrower patch, which is buffish, not pure 
white. The Pennines and the Peak district, the Lakes, 
the Welsh mountains and the Scottish hills generally are 
the home of this bird in Britain, and it appears to replace 
the blackbird when one passes the 1,000-foot level. It 
arrives very early—for this species is a migrant—but 
the eggs are not usually laid until April is half over. 
They are similar to those of the blackbird, and the nest 
also resembles that of the commoner species, though the 
materials, conditioned by the ouzel's moorland haunts, 
are somewhat different. It is built on the ground, in 
deep heather, on or under a bank, on a quarry-ledge, 
or in a wall, sometimes being blatantly exposed. 


STRETCHED NECKS 


Three wide-open mouths greet this cock ring ouzel, who has 
just returned from a foraging expedition. The nest, as we can see, 
is situated in the open, but hidden deep among the heather; 
very often the ouzel chooses for its home a crack in the rocks, 
or à hole beneath a bank, as in the other picture in this page. 


The song of the ring ouzel is rather like that of the 
missel thrush, and is welcome on the bleak moorland, its 
ringing tones differing from any other bird-sound that is 
heard on thé fells and hills. This song is delivered from 
a tock or from the heather, and is very loud and clear, 
an impression that is often accentuated by the general 
silence of the bird’s haunts. In flight the ouzel is swift, 
almost violent, as it dashes away when disturbed, soon 
disappearing from view amongst the rocks. The food is 
the same as that of the blackbird, with such alterations 
as the different habitat dictates. 
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COMMON RELATIVES OF DANDELION & DAISY 


TIME pattern displayed by the ubiquitous daisy and dandelion is a favourite with 


ature, and has been employed to such an extent, with (in most 


ases) but slight 


' variation, that the rambler may well be excused if he sometimes calls a camomile а daisy 


and mistakes a hawkweed or hawkbit for a dandelion. 


Some guidance in the difficult 


question of the identification of these and related less-known plants is given below 


N an earlier chapter (pages 427-430) the daisy and the 
dandelion are both discussed, as well as the various 
points they possess as representatives of the order 

Compositae. Those two plants are easy to recognize, 
but there are a number of species of composites which 
are vaguely like daisies or dandelions and resemble 
one another very closely, namely, the camomiles and 
mayweeds, hawkbits and hawkweeds. Such plants 
are among those most 
frequently encountered 
during ‘the | summer 
months, and are none 
too easy to identify. 
Wherever we go, but 
especially by the way- 
side and in dry, poorly- 
cultivated fields, we may 
find them. The present 
chapter is devoted to an | 
attempt to make their 
identification simple for 
the rambler who does 
not wish to spend hours 
poring over a Flora. 

Most noticeable in 

this group is the ox- 
eye daisy, known also 
as the moon daisy, one of 
the favourite flowers of 
the countryside. Even 
more than the common 
daisy itself, the ox-eye 
covers the fields and 
makes them white with | 
its blooms in summer. | 
Its tall stems enable it 


WA B cM 


to compete with the 

most vigorous plants | 

and grasses of the hay- 

fields, and its large OX-EYE DAISY 
flowers attract our One of the most charming flowers 


of the summer meadows, the ox-eye, 

or moon, daisy, is our wild repre- 

sentative of the group containing 
the garden chrysanthemums. 


attention from afar. In 
organization this flower 
is a replica of the daisy, 
having white strap florets which surround a central 
boss of yellow tubular florets. The stems are green and 
thick, and so tough that they blunt the sickle or scythe. 
The leaves are pinnatifid, sessile on the upper part of the 
stem but not at the base ; the radical ones are stalked. 
This plant is our wild representative of the genus 
Chrysanthemum, whose cultivated members are so 
popular in the late summer and autumn; the corn 


marigold, known also as the yellow ox-eye and described 
in page 726, is another member of the same genus. 

In our next three genera are included several species 
which, until they are examined closely, are extremely 
liable to be confused even by the practised naturalist. 
Feverfew is the old name of one of these plants, this 
being a form of the word “ febrifuge," that is, a remedy 
forfever. When bruised, it gives out a very strong smell, 
which is said to be especially repellent to bees. The 
leaves are deeply lobed, sometimes so much so as to be 
bi-pinnate, each segment being ovate and pointed, and 
the flowers, which are over half an inch across, are of the 
typical daisy formation, white and yellow. They are 
flat and are borne in a corymb. Not considered to be a 
native of this country, this plant is very common in dry 
fields and by roadsides in the south of England. 

Sometimes feverfew is placed in the genus Anthemis, 
sometimes in Pyrethrum, and sometimes, again, in 


Matricaria, which is now its generally accepted 
position; its full botanical пате is Matricaria 
parthenium. The corn 
feverfew, М. inodora, 


which is better known 
under its other name of 
scentless mayweed, is 
another common mem- 
ber of this genus. Its 
flowers appear in May 
or early June—unlike 
those of M. parthenium, 
which are not usually 
out until July—and 
are almost ап inch and 
a half in diameter ; the 
disk has a  greenish 
tinge to its yellow 
tube florets, and the 
segments of the leaves 
are long апа very 
fine—indeed, they are 
almost hairlike. 

Our third member of 
the genus Matricaria is 
the wild camomile, 
which has small flower- 
heads not much more 
than half an inch 
across. The receptacle 
is noticeably conical, 
and is hollow, and the 
disk is yellowish, with 
white, short ray florets. 


SLEEPY CAMOMILE 
The wild camomile, one of a number 
of species which closely resemble 
one another, has a convex disk and 


white rays. Notice the way in 
which the latter are deflexed when 
the plant “ sleeps ” at night. 


1175 


species does not flower until July, 
and is to be found on downs and 
heaths, chiefly in England. 

Corn camomile, A. arvensis, is a 
plant that often covers large areas 
in cornfields ; it is distinguishable 
by its large flower-heads, over an 
inch across, with chaffy bracts, and 
its leaves are noticeably downy, 
being segmented into deep, fine lobes. 
This is a large plant, growing to a 
height of several feet. Stinking 
camomile, A. cotula, sometimes called 
stinking mayweed, has rather smaller 
flowers and a very unpleasant smell 
The leaves are not at all downy and 
are cut into very narrow segments. 
So acrid is the juice of this plant 
that if the hands of the person 


Н. Bastin 


STINKING MAYWEED 


Several floral genera contain plants whose’ popular name is 

camomile, and above is the stinking camomile (Anthemis cotula), 

whose other name is stinking mayweed, The much-segmented 

leaves are less feathery than those of the wild camomile shown 
in the preceding page, and the flowers are larger. 


The scales of the involucre are simple at the edge, 
instead of being chaffy as they are in several of the other 
species for which this might be mistaken. 

Anthemis is the generic name of several species which 
are liable to be confused with these last two. A. nobilis 
is the common’ camomile, which has a rather prostrate 
stem and solitary flower-heads an inch across, which 
tend to droop before they open fully. Its finely-cut, 
slightly downy foliage gives out a rather pleasant smell, 
similar to that of ripe apples, and the plant is valued in 
medicine, being the basis of many old-fashioned recipes 
as well as of a number of more modern ones. This 


FAR-SPREADING YARROW 


Yarrow is one of the commonest of weeds, and its tough stems 
and fine, spreading roots make it a terror in the garden. Its 
alternative name is milfoil, for the leaves are divided into a 
large number of very small segments. The numerrus, small 
flower-heads are normally white, sometimes pink. 
H. Pickwell 


Vw p 
Е. J. Bedford 


USED FOR SNUFF 


The sneezewort (above) bears a name that 

might at first puzzle the etymologist, but it 

is actually a reference to the fact that the 

dried, powdered leaves of the plant were 
formerly used as snufi. 


plucking it are at all tender, they 
may come up in blisters. 

Yarrow, or milfoil, is one of the 
commonest and most unpopular of 
plants, for it is a difficult weed to | 
get rid of and is one of those plants \ 
whose tough stems do such damage | 
to the fine blade of the sickle when | 
the grass is cut. It is easy to iden- | 
tify by reason of its very deeply | 

| 


divided leaves, which are bi-pin- | 
natifid and woolly, and its numerous, у 
tightly packed heads of flowers, um- ] 


belliferous in appearance ; each head 
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‚ 15 slightly more than a quarter of an inch in diameter and 
usually white, though occasionally pink varieties occur. 
The yellowish tube florets are less conspicuous than usual. 
It is a member of the genus Achillea—being itself A. 
mullefolium—whose other representative amongst our 
true wild flowers is the sneezewort. This plant has 
narrow, lanceolate leaves, which are toothed along their 
margins, and considerably larger flower-heads. A very 
tough-stemmed species, it is found in dry meadows and 
waysides, and gets its name from the fact that its leaves 
were formerly ground up for use as snuff. 


After the Dandelion Design 
LL the flowers so far described in this chapter have 
been white or white and yellow ; those which we now 
deal with are yellow, and chiefly of the same type as the 
dandelion, that is, their flower-heads are entirely com- 
posed of ray or strap florets. They are an even more 
troublesome group to identify. One species, however, 


A. W. Dennis 


SCENTLESS MAYWEED 
Scentless mayweed—its name contrasts it with the stinking 
species in the opposite page—is one of the widest-distributed 
of all our composite plants. It might almost be termed a 
welcome weed, for its brightness goes some way to make up for 
its uninvited appearance on the bare patches in our gardens. 


The hawkweed расла (Picris hieracioides) is a tall 
species, whose stems have hooked bristles, and the narrow, 
toothed leaves are also rough. The flower-heads are 
numerous, an inch or more in diameter. The involucre— 
a part of the head which is very important for identifica- 
tion of this group—consists of a single row of bracts, 
with a few smaller ones which appear on the stem. Тһе 
next genus bears the name Leontodon, originally reserved 
for the dandelion (see page 430), and its members have 
several rows of bracts. L. hirtus (formerly deemed our 
sole member of the genus Thrincia) is a very common 


. Ward 


JACK-GO-TO-BED-AT-NOON 

One o! the handsomest of our composite flowers, the goat's- 

beard (above) opens only during the early part of the day, and then, 

moreover, only on sunny days. This has earned it the name, 

amongst others, of Jack-go-to-bed-at-noon. Below. (right) are 

its buds and the wonderfully lovely pappus. 
which is quite distinct, is the goat's-beard, whose large 
flower-heads are seldom seen open, for they close at mid- 
day, hence Ше plant's alternative name, “ Jack-go-to- 
bed-at-noon." The bracts of the involucre are almost 
as long as the strap florets, and when the head is in 
bud, or is folded, it is shaped like a rounded, pointed 
spear. The pappus of this species is very fine, the large 
parachutes that bear the seeds being far bigger than 
those of the dandelion, and also more open and with 
more distinct hairs. The leaves are very long, 
lanceolate, broadest at the base, and pointed, rather 
glaucous and smooth. This species belongs to the genus 
Tragopogon, whose best-known member is probably the 
cultivated salsify, which has fine purple flowers. 
1177 


H. Bastin 


SIMILAR BUT NOT THE SAME 


The various species of hawkweed and their rare relatives are 

difficult even for the specialist to identify. Above are seen 

(left) the mouse-ear hawkweed; (centre) the very common 
‚ autumnal hawkbit ; and (right) the long-rooted cat’s-ear. 


plant, with slightly lobed leaves which have forked 
bristles, and solitary flower-heads whose scape bears 
several scales. Its popular name is hairy hawkbit, and 
it is widely distributed, though tending to be ignored on 
account of its small size. The autumnal hawkbit 
(L. autumnalis) is a very common plant; it does not 
appear in bloom until August. Its flower-heads are over 
an inch across, and several heads are borne on each scape. 
The lanceolate leaves are smooth and radical, in this 
respect resembling those of L. hispida, the rough hawkbit, 
which is, however, distinguished by its solitary flowers. 
Its leaves, too, are rough, and it looks like arough-leaved 
sort of dandelion. : 

In the genus Hypochaeris we find several plants bearing 
the name cat's-ear, of which only one, the long-rooted 
cat's-ear, is common. It is a hairy plant with pinnatifia, 
radical leaves, which are bristly, and branched flower- 
stalks. Smooth cat's-ear has small flowers, only half an 
inch across, while the spotted cat's-ear has deep yellow 
flower-heads and a large number of slender bracts. 

Next we pass to the genus containing the hawk's- 
beards—the reason for this repetition in the names of 
all these plants of the prefix “ hawk ” is obscure—in 
which the involucre has two rows of bracts, the outer 
one composed of loose, short bracts, the inner of close 
and slender ones. Smooth hawk's-beard (Crepis virens) is 
a'very common plant on dry waste ground, and also grows 
on walls and frequently on the roofs of cottages. Often 
three or more feet in height, it has numerous heads of 
yellow flowers, half an inch across. The lobes of the 
radical leaves are pointed backwards, the upper ones 
being clasping and sagittate. The only other species 
which is common is marsh hawk's-beard, which has 
broader heads of flowers, and less lobed leaves. 


Of the hawkweeds (Hieracium), the most distinctive 
is mouse-ear hawkweed, а small plant bearing solitary, 
bright lemon-yellow flower-heads on hairy stems. This 
is a creeping plant, and its leaves are entire, very hairy 
and pale beneath ; these features are sufficient to dis- 
tinguish it from any other of our plants. The other 
members of this genus have been divided by some 
authorities into a number of species, while others give only 
half a dozen or so. The following are the most common. 

Wall hawkweed has a number of heads on each of its 
branching stems, tlie diameter of the heads being almost 
three-quarters of an inch. The leaves form a radical 
rosette, and are bristly, ovate-cordate in shape. This is 
a common species on walls and in rocky places. In wood 
hawkweed the heads are over an inch across, and the 
radical leaves are alternate, lanceolate and sharply 


“toothed. The stem bears several leaves, unlike that of 


the last species, on which there is seldom more than a 
single leaf. Wood hawkweed often has the leaves 
spotted with purple. 


"s there is the shrubby broad-leaved hawkweed 

(H. boreale), a species which varies enormously. 
The flower-heads, three-quarters of an inch across, are 
dull, pale yellow, and are clustered together into a 
corymb. The leaves are ovate and numerous all up the 
stem, which is rather cottony. This plant grows to a 
height of three feet or so, and does not flower until 
August. H. umbellatum, the narrow-leaved hawkweed, is 
another common plant, also of tall, erect stature, with no 
radical leaves, and flowers closely packed into what is 
almost an umbel. The bracts of the involucre are reflexed. 


WILD CHRYSANTHEMUMS 


Known also as the moon daisy, dog daisy, and marguerite, the 
ox-eye daisy makes a glorious showing in the weeks that lie 
between early June and late August, brightening the meadows, as 
illustrated opposite, with a galaxy of white and yellow stars. 
E. J. Bedford 
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NORTHERN SPECIES 
Of the two photographs in this 
ра that оп the left shows a 
crossbill on its nest of twigs, moss 
and grass. 
northern 
esp Пу w 
Scotland, it is now 
slowly to the 
southern counties of 
If it were not for the depredatio 
of collectors (not only of « 
but of the birds, too) the 
would, no doubt, breed freely 
the pine and larch woods in all 
parts of Britain. Below is seen 
another northern bird, the ring 
ouzel, which favours the moun 
tainous districts of England, 
Wales and Scotland. The та 
vidual illustrated is a female, and 
the “ ring " about the neck is less 
conspicuous than it would be on а 
male subject. In pages 1171 to 
1174 both crossbill and ring ouzel 
are fully described 


A. Brook; Р. Jefferson 
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British Museum (Natural History) 


NATURE'S SANCTUARY IN DOVEDALE 


Of late years considerable portions of the valley on the borders of Derbyshire 
and Staffordshire, carved through the limestone by the River Dove, have been 
presented to the National Trust for Places of Historic Interest or Natural Beauty 
by generous donors concerned for the preservation of the scenic beauties of our land. 
This photograph is of a stretch on the east side of Upper Dovedale, given to 
the Trust as representing the nation by Imperial Chemical Industries, Ltd. 
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ENGLAND'S BACKBONE OF CARBONIFEROUS ROCK 


I^ an earlier chapter in this series of landscape studies (Chapter 10, pages 627-630) we 

visited the Lake District, on the western flank of the great Pennine chain. Now once 

again we turn our attention to the North, to glimpse and study not Lakeland's complex 

of mountain and lake but the country of the Pennine peaks and passes, of smiling dales, 
bleak moorlands and pasture-covered wolds 


HE portion of England to be described in this 
chapter extends from Derby northwards to the 
Scottish border, and is held together, so to speak, 

by the core formed by the Pennine chain, England's 
backbone, separated from the Cheviots in the north by 
the Tyne Gap, and joined almost uninterruptedly to the 
Yorkshire moors in the east and the Peak district in the 
south. Here will be found a variety of beautiful scenery 
without compare in our islands, only too little familiar 
to the majority of Englishmen, though a source of 
worthy pride in the breasts of Northerners. 

In this area the two main rocks represented are Car- 
boniferous limestone, composing the greater portion of the 
Pennines and the Peak, and millstone grits and culm 
measures, a region of which overlays the Pennine 
limestone and forms the Peak plateau. Eastward of the 
central “ spine" formed by these rocks other strata 
come to the surface in more or less regular strips, long 
from north to south and narrow from east to west. 
Nearest the backbone in the east are the coal measures 
of Leeds, Rotherham and Sheffield; next to that lies a 
very long, narrow strip of magnesian limestone, running 
almost due northwards from У 
Nottingham to Darlington, 
where it turns eastwards and 
broadens to reach the sea on 
the coast from Hartlepool to 
South Shields. Next to the 
east are a series of younger 
rocks, a long strip of sand-. 
stone and marls first, which 
is a continuation of the great 
sandstone area of the centre 
of England, and beyond this, 
liassic and oolitic rocks, 
continuing the great sweep- 
ing arcs of those strata which 
stretch across the whole 
width of southern England 
from south-west to north- 
east, having their beginnings 
at Bridport and Weymouth 
in Dorset and their endings 
in the Cleveland hills, the 
Yorkshire moors proper, and 
the coastal cliffs at Redcar, 
Whitby and Scarborough in 
Yorkshire. These arcs are 
broken by the Humber and 
Ouse, around which lies a 
large area of rocks of 

- Pleistocene and Recent age, 
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sediment deposited in comparatively historical times. 
Still farther east lie the Wolds, the chalk hills of the 
East Riding. Westward from the central backbone the 
Carboniferous limestone and millstone grits reach the sea 
at Morecambe, but are overlaid by the Lancashire coal 
measures about Burnley, Wigan and Oldham, the 
Cheshire and west Lancashire sandstones and a narrow 
strip of sandstone along the deep valley of the Eden. 
The last-named is the result of faulting, as its steep, 
wall-like eastern boundary betokens. 


F we take this “ lay-out ” of rocks together with contour- 
lines, which show high land in the centre and lowlands 

on either side, we can see that the Pennine region is formed 
by a gigantic anticline of Carboniferous rocks, with a north- 
south axis. The central and highest portion having been 
worn away by erosive agents of all kinds and the coal 


WHINSILL RIDGE ' 
One of the oddest and most striking minor geological phenomena 
of the North is a ridge of basalt, known as the Great Whinsill, 
which crosses Northumberland from north-east to south-west. 
This intrusion was formed at the same time as the Eden valley 
fault. The Whinsill is seen below where it skirts Crag Lough. 
T. В. Fenwick 


SENTINEL ILAM 


W. J. B. Blake 


The tower-like rock on the right of this view ot a portion of lovely 
Dovedale, Derbyshire’s chief beauty spot, is the Ilam Rock, a 
shaft of limestone—the principal rock of the Pennines and Peak 
region—rising precipitously above the waters of the Dove. Such 
rocks are not uncommon features of limestone scenery. 


measures thus removed, the underlying millstone grit 
and Carboniferous limestone have been bared; erosion 
being less active on the sides than on the top of the 
anticline, the coal measures remain there, being overlaid 
towards the sea on each side by younger rocks, sandstones, 
lias and oolite. The earth movement that formed the 
great fault represented by the Eden valley also probably 
produced an intrusive basalt sheet there and other 
dykes of intrusive volcanic rock, like the Great Whinsill 
stretching north-east across Northumberland. 

With this account of the rocks and the geological 
agencies that have shaped them, we are in a position to 
observe the scenery and correlate its outward appearance 
with the underlying strata and the age-old influences 
that have acted upon them. First, we have the bare 
heights of the Pennines proper, worn into high ranges and 
deep valleys by erosion and rivers, with longer and 
more gradual slopes and rivers to the east and south, and 


The eastern dales of 


shorter, deeper dales to the west. 
the Swale, Ure, Nidd, Wharfe, Aire, Calder and Don, 
those famous rivers of Yorkshire, are separated by the 
high moors of millstone grit covering limestone, heather- 
clad, and stretching in peaceful undulation for apparently 
endless distances. These rivers are impeded on their 
gentle course only by the sharp west-facing escarpment 
of the magnesian limestone outcrop, through which they 
all cut, the Ure, for instance, just before it passes Ripon, 
the Nidd at Knaresborough, and the Wharfe at Wetherby. 
The dales of these and other rivers contain some of York- 
shire’s favourite country holiday resorts and beauty spots. 


prox the grand mountain limestone heights of Crosstell 

and its neighbouring peaks in the north to the chalk 
of the East Riding is a comparatively short distance, but 
how great is the difference in the scenery! The green 
pastures and pleasant farmsteads of the chalk contrast 
strangely with the purple moors and the mountainous 
barrenness of the other Ridings, and remind us irresistibly 
of Oxfordshire or Sussex rather than the “ grim North." 
Other contrasts, perhaps more violent, may be found 
everywhere in Yorkshire: the dales, for instance, have 
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5 E m 
ON THE MOOR 

The barren-looking slopes in the background above are typical of 

the millstone grit moors of Yorkshire; they rise from Angram 

Moor in the foreground to Great and Little Whernside, at the head- 

waters of the Nidd. Shooting is about to begin in this picture, 

the butts being visible in the extreme bottom right corner. 


T E ge Wm Rass iy 


Photo, The Times 


The smiling, tree-covered, park-like country of the dales offers, 
as is seen below, a striking contrast to the bare moors, seen in 
the background of this picture, where the river takes its rise. 
This is a photograph of part of Swaledale, one of the wilder but 
most beautiful of the many lovely dales of Yorkshire. 


F. Frith & Co. 


INGLEBOROUGH’S SHAPE 


Another typical Yorkshire view, over the limestone hiJJs, is photo- 
graphed above, looking towards the great peak of Ingleborough 
mountain, a limestone height capped with millstone grit, seen in 
the distance. Beneath this mountain, which has an altitude of 
2,373 feet, is a famous and extensive system of caves. 
their barren upper regions, mountains of limestone or of 
limestone capped with millstone grit, while their lower 
parts are soft, smiling country, dotted with hamlets and 
farms; the millstone grit moors fringe the desolate 
colliery area, so that one can step in a few minutes out 
of the smoke and grime of, say, Halifax on to the open 
moors, where coal and coal-getting seem to belong to 


another world ; and the 
coal-mines, Man's bur- 
rows in the earth, 
contrast strangely with 
the romantic caves and 
pot-holes excavated by 
Nature herself in the 
limestone, such as Alum 
Pot, illustrated in pages 
904 and 905. Finally, 
all this scenery is in 
direct contrast with the 
smiling vale of York, 
fertile agricultural and 
pastoral land, gently 
undulating or flat. 

Most of these contrz 
and scenic beauties are 
repeated in the Peak 
district of Derbyshire, 
which ^ comprises the 
southern and lower end 
of the Pennine chain, 
but here they are mo 
vivid and possibly more 
beautiful than elsewhe 
The Peak proper oc 
pies the  north-wes 
corner of Derb 
and is the source of the 
Dove and the Derwent, 
two of England’s love- 
liest rivers, which flow 
from the high limestone 
gorges of their upper 
reaches to the flat, wide 
valleys of the Yoredale 
shales in the south, 
where they empty into 
the Trent. Between 
these two rivers lies 
the area of highest land 
in the Peak, where the 
peaks of Kinderscout, 
Axe Edge, Madwoman’s 
Stones and Black Tor, 
among others, rise to a 
height of about two 
thousand feet. “Stones” 
ала “Midge vera re 
common names on a 

map of Derbyshire, and describe two of the out- 
standing features of the scenery. The “stones” are 
normally groups of tall and jagged gritstones rising 
above the bleak moorlands of the highest areas; the 
“edges” are those battlement-like cliffs along the 
valleys or low cliffs found near the topmost heights of 
the high hills, typical features of the worn limestone, 
cut away by rivers or sharply cracked and faulted by 
earth movement. 

The Peak may seem to some to be wrongly named, 
for there are no, or few, jagged peaks in it, the area 
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comprising what is really ~ . 

a bare, millstone grit 

plateau some fifteen 

miles broad and twenty $ $ ^ 
miles long. Out of this 
bleak moorland rise the 
heights, usually with 
rounded summits ; many 
of them, like Grin Low, 
are called "lows" in 
local language, but this 
term does not describe 
their height, for it 
derives from an Old 
English word meaning 
"covering" and thus 
probably “ Бигіа]-рЈасе.” 
Disappointed writers 
have dismissed the true 
Peak in short and usually 
unfavourable terms; 
Ruskin, for instance, 
claims that “ the whole 
gift of the country is in 
its glens. The wide 
acreage |. ... above 
is wholy without 
interest; it is only in 
the clefts of it, and the 
dingles, that the traveller 
finds his joy." This is 
an unfair generalization, 
for many of the upland 
moors of Derbyshire are 
beautiful in the extreme, 
if in а barren and 
“grand” style, but in 
so far as it emphasizes 
the beauties of the dales 
it cannot begainsaid. It 
is impossible to chronicle 
all the attractions of all 
the Derbyshire dales ; 
Dovedale itself, loveliest 
of them all, deserves a 
book to itself, though it 
is but three miles long 
from Thorpe Cloud to 
Mill -Dale. This is а 


wooded gorge, combining SEINS А ici, = Е 5 
Я . Diron-Scott 

all the beauties of trees Wes PENNINE'S END 
overhanging babbling waters, waterfalls and strange rock- The Peak district of Derbyshire comprises a bare millstone grit 
shapes and containing such famous spots as the Пат plateau, seen rising in the distance in the photograph above, 

AME 5 b's Ladder, Lovers’ Lea between the sources of the Dove and Derwent. The smooth, 
Rock, Tissington Spires, Jacob's La а , 4 р, rounded slopes of this, the true Peak, contrast strongly with the 
Twelve Apostles, etc., all typical of limestone and its picturesque and wooded valleys of the two rivers. 


suitability as material for Nature’s sculpture. 

Finally, there are Edale; Hopedale below Mam Tor these most of the typical features of limestone and 
and Lose Hill, with the Winnats and Rushup Edge close. millstone grit scenery may be found—the white cliffs, the 
by; Monsal Dale; the Manifold Valley ; Beresford Dale, caverns and pot-holes, the winding gorges, subterranean 
full of. memories of Izaak Walton and Charles Cotton, streams, waterfalls and fantastically-sculptured rocks 
who were amongst the first discoverers of the beauties that make this one ofthe most geologically interesting 
of the Derbyshire dales; and many others. In each of аз well as one of the most beautiful regions in England. 
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Our Ferns and Fungi. 9 


FUNGUS GROWTHS ON BOLE AND BRANCH 


Tus is the concluding chapter of three devoted to a survey of the most important species 


of mushrooms and toadstools commonly found in Great Britain. 


In the two earlier 


chapters (see pages 105 and 293) descriptions are given of, in the main, species that grow 
on the ground, but in this chapter attention is concentrated on the fungi that cluster on 


the bark of trees. 


HE association of trees and fungi is a sufficiently 
common phenomenon to have attracted many 
naturalists, both professional and amateur, and 

to have given rise to a special branch of study. There can 
be few who have not noticed the close relationship that 
seems to exist between certain types of fungi and certain 
trees, or—and this is more obvious—between toadstools 
and trees in general. Many trees are often to be seen 
almost covered with fungal growths of one kind or 
another, springing up from the joints of branch and trunk 
or from the cracks and fissures in the bark, while the 
fungus's ideal home frequently seems to be close to 
the roots of a tree, in the leafy mould that has rotted 
and gathered there year upon year. 

We may roughly class these two types of association 
as harmful and helpful, respectively. Those fungal 
parasites that grow actually on or from the tree itself 
are usually agents of destruction, causing disease 
and, ultimately, death; but those fungi that grow 
from and under the ground at the tree’s foot may be 
an aid to it in its struggle for existence and may 
provide it with necessary sustenance. Тһе asso- 
ciation of tree and fungus for the former's benefit is 
known as the mycorrhiza (Gr. mykes, fungus; rhiza, 
root) of trees, and is of comparatively recent dis- 
covery. It seems that the leafy woodland soil, often 
protected from sun and rain by the branches of the 


DAINTY AND LUMPISH 

A pair of strongly contrasting tree-living fungi are seen below— 
the beautifully-coloured and symmetrically-shaped beech-tuft 
fungus, Armillaria mucida, one of the most graceful fungal growths 
(below), and the soft, gelatinous and unpleasant Jew's-ear fungus 
(right). The latter, which is found on old elder branches, appar- 
ently “ dies ” in drought, but revives when moistened. 

H. Pickwell; 8. V. Waters 


As with ground fungi, tree fungi are divided into edible and poisonous 


tree, becomes deficient in certain '' foodstuffs," particu- 
larly in nitrogen. The function of the fungi that grow 
about the roots of the tree is to help to nullify this loss, 


yet entirely understood. It is certain, however, that they 
provide a certain quantity of nitrogen, and that this, 
absorbed by the tree's roots, supplements its otherwise 
deficient diet. The mycorrhizal fungus, it may be 
added, is often microscopic and usually subterranean. 

Much better known to both students and ramblers is 
the other, the harmful, type of fungus, and it is upon this 
that most arboriculturists concentrate, since it definitely 
does damage, often irreparable, to their plantations and 
copses. This type, moreover, is easier to study, its actions 
and their effect upon the tree being observable without 
difficulty under the microscope. Such harmful fungi 
draw their own nourishment from the tree on which they 
grow. The result is usually death for the tree, for two 
reasons : first, the abstraction of its nourishment deprives 
it of foodstuffs necessary to its life; and, secondly, since 
many fungi batten on dying or dead matter only, it is 
their aim to kill the tree as quickly as possible. 


UNGI of all kinds, saprophyte or killer, mould, toad- 
stool, or bracket fungus, spread by means of spores, 
which, alighting on a damp surface in mild weather, will 
probably germinate and throw out minute colourless 
threads called hyphae. These hyphae, when profuse, are 
known as spawn. Hyphae of parasitic fungi must pene- 
trate to the softer tissue beyond the bark if they are to 
draw nourishment for life from the tree. Certain fungi, 
called “ wound parasites,” can enter the tree only through 
holes or cracks in the bark made, for instance, by 


РОТЕ 


frost ; by cuts made during pruning or by foolish egoists 
who cannot pass a tree without carving their initials on 
it; or by storms and winds, which have perhaps torn a 
branch from its place or bruised the bark in some other 
manner. Through such cracks and holes the fungi send 
their roots to steal the food carried by the sap along the 
tree within. It is possible also that certain fungi may use 
chemical means to dissolve their way into the tree. 
Once within, they send out threads in all directions, 
between and through the tissue-cells of the tree, until the 
latter becomes partially “ strangled ” and begins to 
show marked symptoms, which vary with the type of 
parasite and disease with which it has become inoculated. 

Such fungal parasites as must by their nature take 
their sustenance from dead matter now set about killing 
the tree in order that they themselves may live. This 
they do by means of chemical substances which they 
intrude into the cells of the tree round and about their 
own roots, first killing and then devouring them. The 
process of death thus takes place a little before the 
consumption of the dead, and gradually the whole tree 
begins to dry and rot as the disease spreads. 
This is the ordinary, elementary rule of 
nature—kill and devour—and is marked by 
no subtlety of motive or means. 


UT there is a second type of fungal 
parasite whose action is considerably less 
blatant. At first, such parasites stimulate 
the tree to increased growth, and around 
their roots the plant may seem to be 
flourishing better than elsewhere. Although 
the cells are, as before, penetrated by the 
fungus' threads, the latter appear to cause 
no damage, and, indeed, sometimes improve 
the host's appetite and health. This type 
of parasite has been aptly compared with 
the human blackmailer. It is not to its 
interest to kill its victim, for then the source 
of supply will yanish ; its aim is to stimulate 
the object of its attentions to increased 
activity that will provide richer plunder. 
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BRACKET AND BEEF-STEAK 


Growing in a cleft in an aged tree, the bracket fungus, left above, 
called the tinder bracket, well deserves the name of bracket from 
its shape and position. Immediately above is the meat-like 
beef-steak fungus, which protrudes like а tongue or a piece of 
liver at the foot of an oak tree. This is an edible species. 


But ultimately the strain upon the host becomes too 
great, and the injury done to its general health causes a 
slow-spreading weakness and disease, ending in death. 
It is, however, death for both host and parasite, for the 
latter is helpless without the former's aid—a sort of 
poetic justice. The chief other difference between these 
two types of parasite is that the first—the elementary 
killer and plunderer—will fasten itself upon practically 
any plant, while the second or “blackmailing” type 
seems to have specialized requirements’ in the way of 
foodstuffs that can be supplied only by certain trees. 


HONEY-COLOURED KILLER 
One of the most destructive fungal parasites of trees is the honey 
agaric fungus, seen below flourishing upon a stump which it has 
helped to kill. It is said to spread to fresh trees by sending out 
underground threads which have the appearance of leather boot- 
laces. Its colour is reflected in its name. А 
8. V. Waters 


sulphur, tuft fungus (Hypholoma fascicularis), sulphur- 
yellow above, with greenish-yellow gills. Another type 
is the edible Jew’s-ear fungus, the last part of whose 
scientific name—Hirneola auricula-judae—reflects its 
popular appellation. This fungus closely resembles the 
human ear in shape— Judas's ear, since he is said to have 
hanged himself on an elder, and branches of old elder 
trees are among its favourite homes ; in dry weather it 
shrivels and appears to be dead, only to revive completely 
when it is moistened again. The honey toadstool 
(Armillaria mellea) is well named from its colour, the 
edible yellowish-brown heads having the characterist 
hue of fresh honey. Many of the tree fungi have the 
descriptive name of “ bracket fungus"; such are the 
tinder bracket (Fomes fomentarius), the scaly fan, and the 
beef-steak, among others, all “ polypores, " carrying their 
microscopic spores in minute pin-hole pores visible on the 
underside of the bracket. With age these brackets become 
as hard and woody as the tree-trunk itself. Its appear 
ance has given its name to the beef-steak fungus (Fistulina 
hepatica), which looks like a piece of meat (though, as its 
specific name, meaning “ of the liver," denotes, more 
like liver than steak) protruding from the bases of oak 
trees. Like all edible tree fungi, this species must be 
gathered young, tender, and full of juice if it is to be 
eaten by humans with enjoyment. 


. Waters 


SCALY FANS 
An unusually large, bracket-shaped fungus is the scaly fan species, 
seen above growing on a wayside elm. Few trees ever recover 
from the attacks of this parasite, for, though not injurious to Man, 
it is highly harmful to its arboreal host, which gradually dies and 
rots under its influence. 


However difficult it may seem to resist these insidious 
attacks, the tree possesses certain weapons of defence, 
though these are less of its own devising than a result of 
certain limitations on the part of the fungus. Strong, 
thick and tough bark is a fairly safe defence against 
fungal penetration, as is also a smooth bark upon which 
no drops of water can rest, for the presence of water is 

' essential to the fungus in its earliest stages of growth. 
Certain trees, moreover, are, from their own chemical 
composition, immune to the chemical attacks of certain 
fungi or, sometimes, of all parasites of this kind. Others 
have the ability to extrude a layer of corky material 
which covers a wound and so resists the fungus' entrance, 
while yet others can produce a kind of gum that soon 
hardens and shuts out the spreading, thread-like tentacles 
of the parasite. 


UNGI to be found upon trees are of many different kinds, 
several of them of considerable beauty—as, indeed, 
parasites commonly are. One of the most attractive 
is the edible beech-tuft fungus (Armillaria mucida) ; 


~ 3 > . F, Cosser t 
another is the oak fungus, the skin of which bears a FEEDERS ON THE FALLEN 
remarkable resemblance to crinkled silver foil. Some are This fallen elm supports quite a Dan DE гору p 
i iv 1 the form of patches of moss interspersed with the lovely Шу- 
brightly coloured, and enliven the dull шту {од of a E pilei bf Pleurotus sapidus, whose cream coloured, wavy- 
bare wood with their brilliant hues ; such is the poisonous edged caps are grouped picturesquely in the emerald moss, 


1190 


Our Freshwater Fishes. 8 


FOUR FURTHER MEMBERS OF THE CARP FAMILY 


О" the carp family—one of the most prominent families of fishes in the world—several 
species are described in earlier chapters in this series, viz. the minnow in Chapter 4 (page 


559) and the carp, crucian carp and goldfish in Chapter 6 (page 882). 


Now we come to 


consider four more well-known species of the same family—the chub, dace, roach and rudd 


HE carp family (Cyprinidae) is one of the пїозї 
E important of the sub-class of bony fishes, first, 
because it is so well distributed all over the world, 
thus proving itself to be pre-eminently successful from 
the evolutionary standpoint ; and, secondly, because, all 
its members being exclusively freshwater, it is one of the 
. best-known and easiest to investigate. Nevertheless, the 
fact remains that there is much still to be cleared up 
in the details of the life cycle of each. The four species 
here dealt with have not been kept in captivity so much 
as the introduced member of the family, the carp, which 
is described in page 882, but they have an extra 
claim on our interest, as they are all native to our waters. 
Perhaps the first thing that will strike a novice when 
he sees a newly-caught roach, rudd or chub lying on the 
bank, or, better still, when he views one through the glass 
of an aquarium, is the glowing ruddy colour of the under- 
fins. This beautiful feature of theirs cannot, of course, 
be seen when one looks down at them from a bank as 
they lie in the water; they hide their light under a 
bushel, as it were, and show only the dark-coloured 
back. When, therefore, they are first observed at close 
quarters, their handsome tints are as surprising as the 
shot greens and blues in the “ black ” rook's plumage. 
Experts identify the members of this family by the 
“scale and fincray " formula, for each species has а 
constant number of branched and unbranched rays in 
each fin and an equally constant number of scales in the 
lines drawn from head to tail and from back to belly. 
Such scrupulous inquiry is not essential except in some 
dubious cases, and identification is usually easy enough 
by simpler criteria. 


OACH (Rutilus, or Leuciscus, "и их) and rudd (Scardinius 
erythrophthalmus) fall naturally together; they are 
similar enough not to have been satisfactorily distin- 
guished in Walton’s time—the great angler himself calls 
the latter “a kind of bastard small roach "—but with a 
little care identification is easy. The roach is hand- 
somely accoutred with dark steely-blue scales on the 
back, shading to gleaming silver on the sides and belly ; 
the pectoral, ventral and anal fins are deep red and the 
eye is of the same colour. The rudd is even deeper 
and richer in tone, and the eye is a brassy yellow. Gener- 
ally speaking, the rudd is deeper in the body than the 
roach, and the caudal fin is frequently more forked. 
Perhaps the best distinguishing feature is the position 
of the dorsal fin. In the roach this originates almost 
over the end of the pelvic fin, whereas in the rudd there 
is a big gap between the two. 
The chub (Leuciscus cephalus) is not quite so brightly 
coloured as the two foregoing, the pectoral fins, 


particularly, showing less red. Its body is more elongated 
than those of its congeners, and the head is shorter and 
more “ chubby ” in appearance. In the dace (L, leucis- 
cus), however, which is always a slighter fish and has 
practically no colour on the fins, the body is more com- 
pressed and the head narrower. Moreover, in the chub 
the edges of the dorsal and anal fins are straight or 
convex ; in the dace they are somewhat concave. These 
details should prove sufficient for exact identification. 
Yet another set of characteristics serves to separate the 
members of this family, namely the number and arrange- 
ment of the teeth on the lower pharyngeal, ог, throat, 
bones. This involves technicalities which are rather 


outside the scope of this work, but it is a fact worth 
bearing in mind. 


Izaak Walton refers to the carp family 


Он. Н. Goodchild; S. С. Johnson 
COUSINS OF THE CARP 


In descending order are represented above the roach, rudd and 

dace. The first has an average length of about то inches; the 

other two may be 10 to 15 inches in length, and in most respects 

all three fish very closely resemble one another. Roach and rudd 
hybrids are not uncommon in our waters, 
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CHUB CATCH 
Chub weighing as much as 8 Ib. sometimes reward the patience 
and skill of English fly-fishers, but a 2 Ib. specimen such as is seen 
being landed above is much more usual. Under exceptional 
circumstances chub may attain a length of 2 feet. 

thus: “ by a leather-mouthed fish I mean such as have 
their teeth in their throat, as the chub... and the 
hook being stuck into the skin or leather of the mouth 
of such fish does very seldom lose its hold.” These 
“teeth in their throat" vary in structure and disposi- 
tion according to the various species, the roach having 
one row, for instance, while the rudd has two. 

Of these four fish the roach has the widest range, being 
found right across Europe to Turkestan and, north to 
Siberia, but it is missing from Ireland and from Scotland 
north of Loch Lomond, and it is rare in Devon, 
Cornwall and west Wales. The rudd extends as far as 
Turkestan also, but is not found in Scotland and is 
local in England.  Dace extend from England east 
to the Caspian Sea, but are not found in Scotland, and 
the chub has a similar range, but is lacking in Ireland, 
and is rare in west Wales, Devon, Cornwall and Scotland 
north of the Forth. 


[FT us imagine a typical English Midland scene. Lush 
water meadows reach to the river’s brim, where red- 
shank call and swallows skim the grass-heads with a click of 
the beak as they snap at a fly. The rustling reeds are en- 
livened with clumps of purple loosestrife and yellow 
iris, whose colours blend in reflection with the blue of 
{һе sky. A quiet backwater is starred with the wax-like 
flowers of the water lily, which nod to the gentle ripples 
as a water vole swims across. This is the home of our 
so-called “ coarse ” fishes ; this is where the roach, rudd, 
dace and chub seek their living and hand on their heritage 
to the fry, whose shoal ruffles the shallows in the summer. 
The roach and the rudd prefer fairly slow-running 
streams and are often found in reservoirs and lakes, where 


they grow to their greatest size. Roach have been 
recorded up to 3 lb. 103 oz. and rudd up to 4 lb. The 
former is normally a bottom-feeder, as the protruding 
upper lip testifies, and the rudd is even lazier and 
dwells among weeds in sluggish waters. ^ Both fishes 
spawn in April and May, resorting to the shallower 
water for this purpose. The eggs adhere to waterweed 
and submerged plants and are so transparent that they 
are difficult to see. The larvae hatch out in from ten 
to fourteen days and remain close to the bottom while 
the yolk is absorbed. In another eight to ten days they 
are ready to move about ; it is then that we see them in 
dense shoals near the banks, minute things darting about 
with arrow-like rapidity. 

Both more lively fish, the chub and the dace are not 
infrequently found in trout streams. Mostly they are 
surface-living and surface-feeding and can easily be 
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ОН. Stokes 


ROACH SCALE 
In this roach scale, magnified about 6} times, may be discerned 
the central focus (representing the original scale of the young fish), 
and a number of alternating light and dark bands—“ ripple 
marks " of growth formed respectively during summer and winter. 


persuaded to takea fly. Though chiefly predatory, they 
also eat quantities of seed, and roots and buds ot water 
plants. Diet varies with age, and a large chub—the record. 
is 8 lb. 4 oz. in Britain—becomes increasingly predatory. 
The dace rarely scales more than т lb. Its spawning 
period (April-May) is slightly in advance of the chub’s. 
(May-June), but otherwise habits are similar, even to 
the development of white tubercles on the head of the 
male. The eggs are adhesive and demersal, і.е. they 
sink to the bottom, and they hatch out in about a 
week. After spawning all these four fish are found 
in faster-running water, where they scour them- 
selves and get back into condition, and then on the 
approach of winter they return to the deeper reaches. 

None of these fish ranks highly in this country from an 
economical point of view, though Walton gives several 
recipes and says, “ you will find the chub, being dressed 
in the blood [i.e. ungutted] and quickly, to be such meat 
as will recompense your labour and disabuse your 
opinion." On the Continent, however, they form а 
much larger proportion of the people's diet. 
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Wonders of Insect Life. 20 


INSECT LANTERNS 


IN THE GLOAMING 


Т" “ earth stars " of Wordsworth's muse, or Nature's fairy lights as they have been some- 

times stvled, are fascinating to watch as they slowly move among the bushes in the 

fast-falling dusk. Viewed in the cold light of day, however, the glow-worm seems quite 

ordinary—hardly more wonderful than any other of the beetle tribe to which it and all the 
other little creatures mentioned in this chapter belong 


slow worm is neither a snake, which it resembles, 

nor a worm, which its name implies; similarly, the 
glow-worm (Lampyris noctiluca) is not a worm, nor does 
it look like one. The glow-worm is a beetle, and, so 
far as the male is concerned, a very ordinary beetle. 
The male glow-worm is about half an inch in length, and 
has grey-brown, softish elytra. The very rounded, 
broad thorax is yellowish, with a raised black centre, 
and it extends far enough forward to hide the greater 
part of the head, so that, normally, the antennae alone are 
visible. The female has neither wings nor elytra, and 
behind her thorax may be seen nine body-segments, 
broader than they are long, and slightly notched in the 
middle of the back. She is slightly browner than the 
male, and bears on the underside of the abdomen two 
luminescent organs composed of a fatty substance which 
(according to one theory) when oxidized on exposure 
to the air liberates energy in the form of 
a heatless light. According to a more 
recent theory, the light is produced by 
the action of luciferase, a fermenting 
substance in the blood, on. luciferin, a 
light-producing substance in the lumin- 
escent cells, A third theory states 
that the light is produced by luminous 
bacteria in much the same way as 
is the phosphorescence seen on dead 
fishes. The male, too, it may be added, 
carries a pair of “ tail-lights," but these 
are far weaker than the female's. 

The purpose of the glow-worm's light 
seems almost certainly to be to show 
the male where the female is, for the 
insect is nocturnal, and since the female 
has no means of aerial progression, she 
is forced to depend on the male finding 
her. In order to make this simpler, she 
climbs a tall grass stem in the evening 
and there hangs with her body held out 
almost at right angles to the stem, the 
underside twisted upwards so that the 
light shows up better. The male glow- 
worm has considerable powers of flight, 
and can often be found indoors, attracted 
to the bright lights within the house. 

In the grass or moss of dry roadsides 
or other downland haunts the glow-worm 
lays her eggs, and the young larva greatly 
resembles her in appearance. The glow- 
worm larva lives exclusively on certain 
species of snails. When it finds one 
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[` another chapter (page 769) it is remarked that the 


of these it first investigates it, crawling all over 
the shell, and then, it may be, drags it for some 
considerable distance until a suitable spot for the 
slaughter is found. The snail protects itself with a 
foamy liquid, usually without avail. It is extraordinary 
how large a snail the larva can pull, gripping it by the 
edge of the shell with its powerful jaws and moving, of 
course, backwards with its burden. When it starts 
to feed the larva enters the shell bit by bit, over the edge, 
until, finally, only the rear part of its body projects 
as it completes its meal of fresh, juicy snail. On 
the larva, and even in the egg as well, the luminous 


NATURE'S FAIRY LAMP 


Although both sexes of Lampyris noctiluca, “ shining tail that 

gives light by night,” are luminescent, the female’s light is much 

the brighter. In this night-time photograph we see a female glow- 

worm displaying her luminous love-signal, while just below her on 

the grass stem is a male, come in response to her invitation. (X 5). 
British Instructional Films 


British Instructional Films 


GLOW-WORM APPETITE 


In the left-hand of the two pictures above, we see a glow-worm 
larva (x 6) feeding on—one might almost say, in—a snail, its own 
peculiar diet. In the photograph on the right are shown two 
adult female glow-worms ( 14), climbing grass stems the better to 
display their lights and attract the attention of possible mates. 


patches are visible, though they are small and feeble, 
as they are in the adult male. 
During the daytime the male glow-worm may be found 


on flowers, in company with such other beetles as the. 


soldiers and sailors ; there, too, one may see many species 
of the great family Chrysomelidae, which contains some 
of our loveliest insects. Many of these are of that 
short, rounded form which we 
have already noticed in the 
bloody-nosed beetle (see page 
720), itself a Chrysomelid. The 
genus Chrysomela includes 
common species X such as 
C. polita, with golden-green 
thorax and bronze-red elytra, E" 
and C. staphylea, which is red, p a 
with a bronze sheen all over. х 
Then there are the very fine 
C. marginalis, metallic blue 
with a red edge to the elytra ; 
C. hyperici, to be sought on the 
St. John's worts, golden green 
on the thorax, coppery on the 
elytra; and C. fastuosa, green 
with a dark blue band along the 
suture of the elytra. 

The members of the genus 
Donacia are common insects, 


п 


R. C. Hinkins 


and with a somewhat pointed body. Mostly about 
one third of an inch in length, they are all very similar 
in appearance, and are difficult for any but the 
specialist to identify. They are found on reeds and 
other waterside plants, and are for the most part metallic 
brown or green in colour, the undersides covered with 
fine down. Their larvae are aquatic, and the adults 
will also take to the water without harm. The larvae 
are not adapted for an aquatic habitat in so far as their 
breathing system is concerned, and are, therefore, 
compelled to tap the air-vessels of water plants on which 
they live, getting their air from the air-cells of the plant. 


COLORADO RAVAGER 


This is a Colorado beetle, a most dreaded pest that is liable to attack potato crops, though 
rather long, though broader fortunately it is seldom seen in Britain. Its black and yellow striped elytra make it a conspicuous 
than the soldiers and sailors, insect. This specimen is set out on a microscope slide, and magnified about eight times. 
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H. Bastin (left) and A, W. Dennis 


, Some members of this group are of enormous economic 
importance abroad, and although none of them does 
much damage in Britain, several are well-known to 
gardeners. Amongst these is the asparagus beetle 
(Crioceris asparagi), an insect with a black thorax with 
red markings, and yellow elytra divided into squares by 
black bands and a black line down the suture. The 
larvae do more damage than the adult insects; they 
may often be found on asparagus plants that have been 
allowed to go to seed—small, blackish, caterpillar-like 
creatures, with six legs—clinging to the stems and leaves, 
which they eat. 


Mess notorious is the Colorado beetle, the potato crop's 

worst enemy. Though usually firmly controlled in 
Britain, in 1947 as many as 57 breeding colonies managed 
to establish themselves, of which 33 were in Kent, one 
having 250 beetles and many larvae. This very unusual 
infestation resulted from the beetle’s invasion of the potato 
fields of N. France. The beetle is black and yellow, striped 
longitudinally on the elytra, and its distinctive looks should 


Wires XOU aput нон ивице У 


POPLAR DENIZENS 


On the two poplar leaves above are groups of red poplar beetles (М. 


development. € 1 
into an adult) апа one larva (extreme right) ; on the right-hand 


each side of a larva, with an adult beetle crawling on to the latter’s back. (All х2 approx.). 
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populi) in various stages of 
ermost is about to change 


The left-hand leaf bears three pupae (of which the upp : 2 
af аге two pupae, one on 


ASPARAGUS PEST 


Above are seen the four stages in the life of the asparagus beetle, 
one of the worst pests of that plant when it is grown on a large 
scale, The eggs (extreme left) are laid on the stems, on which 
the larva (left centre) feeds. When full-grown, it descends to 
the soil and pupates in an earthen cocoon (right centre), The 
adult beetle (right) is a handsome little creature. (X 4 approx.). 


be memorised, not only in order that any individual beetle 
may at once be reported—as it must be by law—but also to 
preclude false alarms when the insects are known to be 
about. The grubs live on the roots of the plant ; adults on 
the foliage, both weaken the plants if present in numbers. 
As is stated in previous chapters (see pages 343, 
584 and 690), poplars are a fruitful source of specimens 
of all types of insects, and there are a number of beetles 
which live on the leaves of these trees and their relatives, 
the willows. One of these is the red poplar beetle, 
Melasoma populi. The larvae, which are fat and spotted 
with black, feed on the leaves of poplars, especially 
aspen, and the pupae, too, are found on the leaves ; they 
somewhat resemble those of the lady-birds. The adult 
beetle is reddish-brown, with a black thorax. A smaller 
species is M. longicolle, with 
yellowish elytra, which is found 
in the same situations. Мет- 
bers of the genus Phyllodecta are 
often found on willows, several 
of them being red insects with 
black markings on the elytra. 


Various members of the huge 

group containing the 
weevils are described or illus- 
trated elsewhere in this work, as 
in pages IIO, 242, etc., for the 
most part species that live on 
the foliage of trees. There are, 
however, few plants or shrubs 
that are not attacked by mem- 
bers of this group, and one of 
the more conspicuous examples 
of weevil activity is to be found 
on the figworts, on which several 
weevils make their home. Conus 
scrophulariae is a greyish species, 
whose dark-striped elytra bear 
two intensely black spots on 
the suture. It is mot easy 
to see in the adult state, 
but the cocoons are even harder 


H. Bastin | 


FIGWORT'S FOE 


1 


Several weevils of the genus Cronus 
live on the figwort, and above we see 
( X1j) a number of cocoons (marked by 
arrows) and three adults (numbered) 
of one species. Inset, larva feeding 
on а figwort seed-capsule (х 5). 
to discover, for they are little, rounded, yellow-brown 
bodies almost exactly resembling the seed-vessels of the 
figwort. The larvae are slug-like and practically legless 
—as are those of many weevils—and are covered with a 
yellowish slime which hardens into these cocoons. Two 
other species of the same genus are found on the figwort, 
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THE KEARTONS 


H. Bastin 


WEEVIL FEATURES 


On the left above is Cionus scrophulariae (X 8), a weevil that may 

often be found on the figwort. "Towards the end of the probo: 

may be observed two long, elbowed antennae; and one such 
C. hortulanus—is illustrated on the right above (X до). 


and their larvae are of similar habit, feeding on the 
leaves of the plant, which is sometimes practically stripped 
of its foliage and fruit capsules. 

The beetle whose grubs may be found in our garden 
peas—one pea containing a single grub, though that 
is often enough to ruin the rest of the pod—is known as 
a pea weevil, though it is not a member of the true 
weevil family but belongs to the Bruchidae, à family 
which contains a number of species of economic im- 
portance. It is a very small, rounded beetle, brownish 
in colour with paler mottling. This species is B. pist, 
and others, such as B. rufimanus and B. atomarius, feed 
on corn, while others again live in vetches and the seeds 
of gorse. Similarly, the biscuit weevil is also not a 
weevil, but a member of the family Anobiidae, its 
scientific name is Anobium paniceum, and it is a very close 
relative of the furniture beetle, A. punctatum (domesticum), 
and the famous death-watch beetle, both of which, with 
other wood-borers, are described in pages 1229-1232. 

graphically Illustrated Edition of White's 
Selborne," ' Wonders of Wild Nature,” 
and * Our Bird Friends." Kearton was a 


naturalist of a new type; his works were 
scientifically accurate, but were written in 


Even those of his books which 


possibly the most widely attractive 


fortable positions behind cunningly built Science. 


۸ NEW type of " Nature-revealer,” and сһагу of even breathing heavily, in uncom- а popular style that was a new thing in 


апа most generally useful type, 
has sprung up in ever-increasing numbers 
of late years. This is the photographer 
and cinematographer, who, with almost 
superhuman patience and, often, no little 
courage, will venture into dangerous 
country or wait quietly for, it may be, 
weeks on end to imprison for ever on his 
film one moment in the life of a common 
starling or an enraged rhinoceros. All the 
pages of minute description set down with 
such clarity and accuracy by 19th century 
observers would be willingly exchanged by 
the average Nature-lover for one of these 
revealing glimpses—in still “ snap” or 
moving film—of the intimate details of the 
life of the wild. And rightly so, for a 
picture may remain in the mind for ever, 
while a rush of words, however well ar- 
ranged, is bound to fade in time or even 
may never make its full effect. All honour, 
therefore, to these artists of the camera 
who take their lives in their hands to 
“shoot” the charge of the lion and the 
elephant stampede, or crouch, half-stifled 
and half-paralysed, forbidden to move and 


“ hides," to photograph the corncrake on 
her nest, or swing precariously on a rope 
over the face of a cliff to " snap” the 
seagulls’ or cormorants’ eggs. 

Chief and pioneer among these patient 
and courageous men and women were the 
brothers Kearton, the first men to illustrate 
books on Natural History throughout with 
photographs—artists who, perhaps more 
than any others, have brought home to 
city dwellers їп armchairs and in cinema 
the pulsating life of African jungle and 
downland copse. The sons of a yeoman 
farmer, of Thwaite in Swaledale, York- 
shire, they were both educated at Muker 
National School. Richard Kearton, who 
was born in 1862 and died in 1928, farmed 
in Swaledale until 1882, when he took а 
position with а London publishing firm. 
Retiring in 1898, he devoted the rest of his 
life to the study and photographing of 
Nature. Among his works are “ British 
Birds Nests: How, Where and When to 
Find Them," which is illustrated entirely 
with photographs taken direct from Nature ; 
<“ With Nature and a Camera," “ A Photo- 
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were written entirely for children betrayed 
none of the coy whimsicality ; usually 
adopted by authors on such occasions, but 
were true to life and supremely unpreten- 
tious. Kearton's knowledge of bird life 
was exceptionally deep, and his works on 
that subject did much to make it one of 
the most popular and accurate branches 
of Nature-study. His son, John Kearton, 
is a well-known lecturer and naturalist. 

The name of Cherry Kearton (1871- 
1940) is probably better known to the 
present generation than his brother's, for 
his films of Nature in the wild have reached 
a wider public and been of a more spectacu- 
lar nature than Richard's works. Most of 
them deal with life in foreign countries and 
thus fall outside the scope of this work; 
but tribute is here due to this pioneer 
of wild animal cinematography, whose 
works testified to his courage. The books 
include “ Wild Life Across the World," 
“My Animal Friendships,” “ In the Land 
of the Lion," “The Island of Penguins,” 
“The Animals Came To Drink,” and 
“ Cherry Kearton's Collected Travels.” 


وان م هت 
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THE ALMOST EXTINCT PINE MARTEN. 


TH pine marten, the subject of this chapter, is the largest British representative of the 
Mustelidae, of which the other members are the stoat, weasel and polecat, described 


in earlier chapters in this work (see pages 261, 489 and 945 respectively). Comp 
of the photographs of the four species of “ vermin " will reveal very considerable r 


blances in appearance, but in each case there are appreciable distinguishing features 


HE same reason that has driven the wild cat and 
the polecat to the uttermost corners of our 
islands has lost us the pine marten, or marten 

cat (Mustela martes), as a common denizen of our wood- 
lands. It has been expelled to such outposts as the 
Peak, the northern counties of England and the wilder 
parts of Wales, Scotland and Ireland, and there is no 
doubt that, graceful and beautiful though it is, its 
presence is far from desirable in places where game is 
kept and where poultry farming is prevalent. Though 
not perhaps so bloodthirsty as the stoat, the pine marten 
can, nevertheless, do great damage, and stories are told 
of rows of corpses with the blood sucked from them 
found in the morning after a night visit paid to the 
poultry houses by pine martens. 

A curious misunderstanding seems to have arisen 
regarding the name of this creature. It was no doubt 
called the pine marten because the word “marten A 
alone is used to signify the whole group of closely related 
species. From this the idea apparently arose that only 
those martens that were found in pine woods were pine 
martens, and that another species also inhabited this 
country, namely the beech marten, so called because it 
showed a preference for beech woods. Most of the 
3ritish natural histories published during the last century 
give both kinds, and explain that one, the pine marten, 
has a yellow throat, while the throat of the other is 
white. , Actually there is a 
species, found in southern 
Europe and Asia, which is 
named the beech marten, and 
which also has a white throat, 
but it has never been proved 
conclusively to have occurred 
as far north as Great Britain. 
The most likely explanation 
of this mis-statement is the 
individual variation іп our 
animal, the throats of the 
older specimens assuming а 
bleached appearance. It is 
quite definitely established by 
now that only the pine marten 
is present in our islands and 
that it will thrive equally well 
in either beech or pine woods. 

Martens are fairly easy to 
tame, especially if they are 
taken when quite young, and 
they make very entertaining 
pets until they grow up and 
their hunting instinct begins 
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to assert itself, It becomes very difficult then to restrain 
them from making raids upon livestock that is kept in 
the neighbourhood. In India a species of marten is 
domesticated and kept for driving away rats and mice 
from the houses, and many people believe that the 
* mustela " of classical times, used for the same purpose, 
was the European beech marten. 

The whole group of martens is chiefly famous for the 
fur which they produce. In Britain their numbers are 
not sufficient to justify any consistent trapping, but 
abroad the Siberian form is particularly sought after, 
since it provides the valuable Russian sable. The 
farther north martens are caught, the closer and finer 
is the pelage, but substitutes are now more widely worn, 
largely because the eager trappers have so decimated the 
numbers in Siberia. 

Not a very difficult creature to identify, the pine 
marten is the largest of the Mustelidae found in this 
country and may reach as much as thirty inches in 
length from nose to tail-tip. It can easily be distinguished 
from the polecat, which approaches it in size, by the white 
tint of the throat and upper breast; again, it is often 


FURRY MARTEN 


The beauty of the fur of the pine marten, which has made it a 

valuable object of trapping in other countries, is well brought out 

in the photograph below, in which this acrobat of the woods has 

been caught in a natural pose on the alert. These pretty animals 
live as a rule far from the haunts of Man. 


ARBOREAL KITTEN 


The tree-loving character of the marten, which enables it to catch 

and devour adult birds and rob nests of young, is demonstrated 

in this picture of a frightened youngster, called, like the offspring 

of true cats, a “kitten.” Notice the light-coloured throat, 

characteristic of this animal, varying from cream to orange. 
to be found up among the trees, which it traverses with 
great agility and grace, while the polecat seldom leaves 
the ground. The dentition of the pine marten is the 
same as that of the weasel (see page 489). 

Particularly in the winter, the pelage is very beautiful. 
The general hue is a deep, rich brown, except for the 
throat and breast patch mentioned above, which is 
generally cream or yellow, or, in an animal in the best 
condition, almost orange. А darker line runs down the 
back, and the fur on the limbs is similarly deeper in hue. 
The tail is long and bushy, more so than that of the 
polecat, and may reach a length of one foot in a well- 
grown adult. The glands at the base of the tail, which 
are used with such effect by the polecat, produce only a 
musky odour, which. is accounted pleasant by some 
people. For this reason sweet marten is an alternative 
name that is sometimes encountered. 

It is difficult to say exactly what kind of place the 
marten prefers to haunt, because persecution has been 
so bitter against it that it lives not where it desires to, 
but where it can maintain a foothold in the face of every 
man's enmity. In Ireland pine martens are driven to 


occupy the bare, rocky, mountain- 
sides, and have changed their habits 
accordingly. In almost every stretch 
of woodland it used to be possible 
to see them, but now they are 
rare, and, in addition, they have 
become much more secretive. 
Where trees are present they still 
seek their food largely above the 
ground, and such is their fleetness 
when leaping through the glades 
and balancing themselves with 
their long tails that quite often 
they must add fully-grown birds to 
their bag as well as plunder the 
.contents of innumerable nests. 

Sometimes, in cultivated country, 
the pine marten will haunt farms 
for what it can pick up, and will 
make itself a temporary hiding place 
in an outhouse, so as to be on the 
spot, as it were. It has also been 
known to plunder fruit produce, such as raspberries, 
strawberries and cherries; nuts are also said to figure 
in its diet. The rest of the marten’s diet is made up 
of squirrels, mice, rats, rabbits and, of course, domestic 
poultry. On the whole, it would seem that, except in 
farmed areas, the animal in killing vermin and rodents 
does even more good than harm, and that its banishment 
and virtual extinction afford yet another instance of 
Man’s short-sightedness. 

Except in bare hilly country, the pine marten generally 
chooses for its lair a hollow tree or deserted nest of some 
high-nesting species of bird, such as the carrion crow, 
sparrow-hawk or magpie. The last is a special favourite 
on account of the domed roof and the narrow entrance. 
A squirrel's “drey " also makes an excellent site for 
similar reasons. The female marten provides a new 
lining and in the spring the young are born, ranging 
from two to seven in a litter, though the average is more 
like four or five. 


PINION seems to vary as to the number of litters pro- 
duced in a season, some authorities stating that 

one is the utmost, while others contend that two at least 
is customary. Hunting pine martens with dogs was at one 
time a recognized form of sport in some parts of England, 
but one would imagine that the help of a human being with 
a gun was necessary when the quarry took to the trees. 


“ FOOD CLUES.” 


It is pointed out in an earlier Note (see 
page 732) that the pellets of birds are of 
value not only in tracking a bird to its nest 
but also in identifying it before it is seen. 
Similarly in the case of animals, the relics 
of their recent repasts are a considerable 
aid to the tracker, but in this case the relics 
are not of matter thrown up after the meal 
but of objects—nuts, galls, cones, etc.— 
from which the animals have abstracted all 
they desire, leaving the débris of the meal 
behind. An illustration of pine-cones left 
by a squirrel appears in page 1022. 

Nuts and the stones of fruits found lying 
beneath the trees in a wood provide clear 
indications of the type of animal that has 


recently feasted there, and even, sometimes, which the kernel is extracted. Nuts or 


of the actual species. Thus a nut shell or a 
cherry-stone, for instance, that has been 
opened by a squirrel will be found to be 
in two exactly symmetrical halves. Before 
eating the kernel the squirrel peels off the 
skin with great care, and if half-shells and 
shreds of kernel skin are found together it is 
a sure sign of squirrel activity. If the skin is 
absent, the two exact halves of the shell 
may represent the work of certain finches 
which also open nuts in the same way, and 
here a search for footprints will be needed 
to identify the nut-eater for certain. 

The wood mouse, or long-tailed field 
mouse (see page 748), however, opens its 
nuts in quite a different fashion, boring 
through: the shell a neat, oval hole, through 
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fruit-stones bearing such holes are often 
found hidden in cavities or holes at the 
bases of trees, this concealment of its 
tracks being typical of the wood mouse. 
Voles also make holes in nuts, and dormice, 
too, the latter making the neatest and 
roundest of all the apertures. Jagged-edged 
holes in nut shells or fruit-stones, on 
the other hand, are usually the work of 
birds, particularly of the nuthatch, and 
the latter can be identified for certain as 
responsible for the damage if the nut shell 
is found wedged into a crevice in the tree's 
bark, for this is solely the habit of that bird. 

Galls on the oak are treated by animals 
and birds in the same manner as nuts, being 
split open for the grubs of gall-wasps. 
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MORE MEMBERS OF OUR ‘UMBRELLA’ FLORA 


A NUMBER of our umbelliferous plants are described and in many cases illustrated in 

Chapter 15 of this series (see page 449) ; but there are many other important and quite 

commonly encountered species. Below we give a further selection, of parsley and chervils, 

parsnips and saxifrages, as well as of plants with such quaintly unique names as Venus's 
comb, sweet cicely, alexanders and goutweed 


о large and important an order as the Umbelliferae 
© demands considerable space in any work dealing 
with wild Nature. An earlier chapter (pages 449-452) 
is devoted to a discussion of some of the members of this 
group, and the other principal representatives are 
described in the present chapter. Often there is a very 
marked resemblance between the plants of different 
genera in this order, and the greatest care is necessary 
when they are being identified ; it is, in fact, one of the 
most difficult of all orders to distinguish, even for the 
expert, especially when work has to be done on the spot, 
and not at home in the library. 

The word “ parsley " crops up in the names of many 
umbellifers, and one of these, among the earliest to flower, 
is the wild beaked parsley, Anthriscus sylvestris, described 
in page 449. This plant is frequently confused with the 
upright hedge parsley, Caucalis anthriscus—sometimes its 
genus is given as Torilis—vwhich differs from it in the 
following points. The stems are solid, rough and hairy, 
instead of being almost smooth, and the fruit—the most 
important character in distinguishing the umbellifers— 
is rough with curved bristles, but its carpels do not 
terminate in points. (It is the presence of these points 
which gives to Anthriscus the epithet “ beaked"). The 
leaves of the upright hedge parsley are of the same 
fern-like form as those of many umbellifers. A further 
fcature of this plant is that it does not come into bloom 
until July, whereas the beaked parsley is the characteristic 
umbellifer of early spring. The upright hedge parsley 
has a number of bracts at the base of each of the compound 
umbels of minute white flowers, and in this it differs from 
the spreading hedge parsley, Torilis infesta, which has 
only one or two of these bracts and has also very minute 
flowers, only one-sixteenth of an inch across. This is 
a small plant, only some eighteen inches in height, half 
the size of the upright species. Our third common 
species is T. nodosa, knotted hedge parsley, which has 
prostrate stems and simple, lateral, almost sessile 
umbels of tiny flowers, the umbels being nearly globular 
and the plant of prostrate habit, which suffices to 
distinguish it from all our other umbellifers. 


|| 0015 parsley, Aethusa cynapium, is easily identified by 
the long bracts that stick downwards from below each 
of the rather flattened umbels of minute, white flowers. 
These bracts are three in number, and are found only at 
the base of the partial umbels, there being no general 
bracts in this species—a distinctive point. Unlike the 
parsley of our gardens, to which it bears а superficial 
resemblance, it is poisonous. It flowers in the summer. 
The last of the “ parsleys " is corn parsley (Petroselinum 
segetum), also a distinctive species, a slender plant with 
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very minute flowers that are not open until August. 
Found only from York southwards, it is to be sought in 
dry fields and waste places—where, indeed, many of these 
umbellifers flourish best—and is distinguished by its 
very tough stem, small and fairly simply pinnate leaves, 
and umbels having few and very unequal rays. 

Similar, again, to the hedge parsleys is the rough 
chervil (Chaerophyllum temulum), a very common plant 
during the summer months. The tall stem is spotted 
with purple and is swollen at the joints and covered with 
short hairs, and the hairy leaves are fern-like, turning 
purplish in autumn. The umbels droop before they open. 
Other plants that bear the name chervil belong to the 
genus Anthriscus, the garden chervil (A. cerefoliwm), for 
instance, being а common escape from cultivation. It 


PARSLEY OF THE HEDGE 
The upright hedge parsley—not to be confused with the wild beaked 
parsley, a flower of early spring—is one of the commonest of 
our summer umbellifers. Its straight stems with their numerous 
umbels of tiny white flowers brighten the dullest roadside, and 
its fern-like leaves, too, are things of real beauty. 
E. J. Bedford 


has larger flowers than most of these plants, hairy stems 
and а single bract at the base of each umbel. A. vulgaris 
| is known popularly as common beaked parsley; it has 
| very smooth, shining stems and leaves which are hairy 
| on the undersides only. There are no general bracts, 
| and the umbels appear opposite the leaves. 
| Venus’s comb (Scandix pecten-Veneris) is the attractive 
| name of another umbellifer common on waste ground in 
the summer; it refers to the long fruits, which point 
upwards like the teeth of a comb. Another equally 
romantic name for this plant is shepherd’s needle, in 
allusion to the same feature. The leaves are cut into 
numerous fine, linear segments, being tri-pinnate, and the 
flowers are one-sixteenth of an inch in diameter, generally 
in simple umbels of from six to ten flowers. This is a 
small plant, not more than a foot in height. 

Another attractive name is sweet cicely, its possessor 
being known botanically as Myrrhis odorata. A highly 


. Bedford 


FOOL'S PARSLEY 
This is a species that might at first be mistaken for the hedge 
parsley shown in the previous page, or even for the sweet cicely 
| illustrated in the adjoining column. А diagnostic feature, 
however, is to be seen in the bracts which point downwards 
from beneath each umbel of flowers. 


isanotable feature. The plant is also known as pig-nut— 
pigs are very fond of its roots—and there are innumerable 
local country names, all referring to ће “ nuts,” which are 
actually the tubers of the roots. The tubers look rather 
like tiny potatoes; they have a thin skin, and are not 
particularly palatable. The leaves are finely bi-pinnate, 
and the umbels of small white flowers are drooping, the 


VENUS’S COMB 
The reason for the name Venus’ comb is obvious when we look 
at the massed seed vessels of this plant (below) for, unlike those 
of more typical umbellifers, they are pod-like, long and straight, 
resembling far more closely the fruits of the members of the 
cruciferous order, Notice the small, very feathery leaves. 


H. Bastin — 
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SWEET CICELY 
Sweet cicely (above) is another of the more common umbellifers of 
the later months, and its characteristics are those of many other 
species. The rather small umbels, borne on delicate stems with 
a bract at their base, and the large, hairy leaves are clues to its 
identity, though it much resembles its near relatives. 


aromatic plant, it is found only in the northern half of 
Britain, and is especially easy to distinguish when in 
| fruit, the carpels being an inch long, sharply ribbed and 
: dark brown. The leaves are large, fern-like and pale 
j green. The plant is found on dry, mountainous pastures ; 
| it is three feet or so in height, and the flowers are of the 
| usual type, white and very small. 
To the naturalist, an obvious though botanically 
\ unreliable method of grouping these umbellifers is Ьу 
‘ the leaf, for this is, at least, a character which is at once 
| visible in the field. Almost all the species so far described 
| in this chapter have had the fern-like type of leaf; we 
f now come to a number in which the leaves, though still 
pinnate in form, are divided into finer, linear segments. 
One of these is the earth-nut, a species in which the root 
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anyone who knows these plants. The leaves are rather 
soft, the segments long and fine, and the yellow flowers are 
borne in very large terminal umbels. The bases of the 
leaves form a sheath in the same way as those of such 
species as the hog-weed, described in page 450, An 
aromatic plant, it grows chiefly near the sea; the 
chopped leaves are sometimes used in sauces, etc. 
Several species of umbellifer bear the name saxifrage, 
and of these common burnet saxifrage is the best-known. 
The leaves on the stems are of the finely divided, hair-like 
type, but the root-leaves are simply pinnate, their seg- 
ments being rounded and serrated. This plant is common 
on chalk downs, and is widely distributed throughout 
Britain, generally on dry pastures. It has a slender, 
smooth stem and very small, white flowers. Its scientific 
name is Pimpinella saxifraga, and there is a rare species, 
Р, magna, great burnet saxifrage, which grows in shady 
spots and has all the leaves of simple pinnate type, with 


EARTH-NUT ASPECT 


Earth-nut, as the plant shown above is called, owes its name to 

the tubers of the roots, one of which is seen on the right above. 

The flowers are of typical form, white, and borne in compound 

umbels, and the leaves are rather more delicate than those of 
many of the plant’s nearest relatives. 


whole plant being rather delicate and slender. Its 
botanical name is Bunium flexuosum—some authorities 
give it as Conopodium denudatum—and it flowers from 
May onwards throughout the summer. 

Fennel is another species in which the segments of 
the leaves are linear, but it is not likely to be confused 
with any other species, except perhaps the samphire, by 


MATTED .FENNEL 


Fennel (below) is not a difficult plant to identify, for its massed 
leaves, cut into innumerable, very long, thin segments, are 
different from those of any other member of the order. The 
flowers, too, are yellow instead of the usual white, and the whole 
growth of the plant marks it out as “ different.” 
В. C. Hinkins 


5. V. Waters 
ALEXANDERS' FRUITS 
Alexanders, one of the largest and boldest of our umbelliferous 
plants, has fruits as different as can be imagined from, say, 
those of the Venus's comb, although the two are not distant 
relations. The umbels seen above in the fruiting stage show 
the stoutness of the stems of this plant. 
ovate, serrate leaflets. Then there is the meadow pepper 
saxifrage, Silaus pratensis, found sparsely throughout 
Britain, which has yellowish flowers in terminal umbels, 
and which emits an offensive smell when bruised.. In 
Norfolk, where it is common, the leaves, if eaten by cattle, 
are supposed to give a bad flavour to milk and butter, 
but cattle usually avoid the plant. The leaves are tri- 
pinnate, with very narrow, lanceolate leaflets, and are 
mostly to be found on the lower part of the plant. 
Completely different in the form of their leaves is a 
group in which the compound form is retained, but the 
leaflets are large, broad and simple. A typical member 
of this type is alexanders (Smyrnium olusatrum), a fairly 
common plant found near the sea. It has large umbels of 
yellowish flowers, and very large green leaves with 
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be exterminated only by continued uprooting and the 
meticulous removal of every scrap of root. 

Among the umbellifers are a number of species of 
parsnip, of which two are the narrow-leaved water | 
parsnip and the broad-leaved water parsnip. The former 
(Sium angustifolium) is the more common. It has simply | 
pinnate leaves with deeply serrated leaflets, and the E 
umbels of flowers appear opposite the leaves; there are | 
both general and partial bracts, a point which is useful | 
in distinguishing this plant from the equally common v 
procumbent marshwort (Helosciadium nodiflorum), in | 
which the umbels are practically sessile, and there are no | 
general bracts. This latter plant is prostrate, but makes 
itself conspicuous by covering the surface of shallow 
streams after the manner of watercress, which it faintly 
resembles. It has serrated leaflets, which are rather 


distant from each other on the pinnate leaves. A second | 
species of this genus, H. inundatum, is distinguished by || 
having only two-rayed umbels, which, together with the || 
upper leaves, appear above the surface of the water. | 
ETURNING to the parsnips, there is the true wild | | 
parsnip, from which the garden vegetable is derived. $ 
This has simply pinnate, rather downy leaves with sheath- | 
ing stalks, and yellow flowers. It is found on limestone | 


and chalk. Finally, different from all our other plants, 
we have the hare's-ear, or thorow-wax, with perfoliate BA 
leaves, and large partial bracts. (See diagram in page то). | 


~ 


LOVELY SANICLE 
One of the typical flowers of the oak wood community, the wood 
sanicle (above) is smaller than most of its allies, but has a real 
and delicate beauty. Notice the tight little umbels of minute 
flowers, borne on almost leafless stems, and the fine, lobed leaves 

that cluster round the base. 


=> 
, 8. V. Waters 


stout, sheath like stalks, bearing at the top three large 
lobed, stalked leaflets, which give the appearance of 
separate leaves. The hollow, furrowed stem, is smooth 
and four feet or so in height, and the fruits are large, 
nearly black, and very conspicuous in the late summer and 
autumn. This is one of the earliest umbellifers, flowering 
from April onwards. Another early species, though of 
very different habit, is wood sanicle. Thisisa plant of the 
oak wood association described in Chapter 7 of this series 
(pages 200-203). Its leaves are on longish stalks, and very 
beautifully five-lobed, almost all radical, the lobes being 
roughly serrated and cut. The flowers, which are borne 
on slender stems a foot or so in height, are three-rayed 
compound umbels, the simple umbels being so closely 
packed that there seem to be rounded heads of flowers. 


NE of the most troublesome of all garden weeds is gout- GOUT SPECIFIC 


u P. 1 7 thi 1 Or 4 

е (4 орай» podagraria), b Ruhe s E ARE Goutweed (above) gcts its name, we may surmise, from the fact 

| root and numerous leaves, each of which has three three- that in former times its juices, played an. important part in 
>, ors thi 1 ^ 7 the prevention or cure of gout. t is one o! е coarser members 

| lobed leaflets. The flowers are white, in many rayed of is group, with large, few-lobed leaves, „апі many-rayed, 

| compound umbels. This is one of those plants that can compound umbels of very small white flowers. 
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All About Our Weather. 11 


THE HISTORY OF A НАШ-УТОМЕ а 2: 


Ffstestorns are of fairly frequent occurrence in the British Isles, in summer more often 

than in winter. Below is an account of the causation of hail-storms and of the 

formation of those frozen rain-drops that, falling so fiercely to earth, are known as hail- 
stones. Hail as an accompaniment of thunderstorms is dealt with in page 909 


NE of the best examples of the close association 
О existing between all forms of precipitation is 
hail, for a full understanding of which the forma- 
tion of rain (described in Chapter 3, page 247) and the 
causation of thunderstorms (see Chapter 8, page 907) 
must first be studied. For опсе+п a way the popular 
definition is correct: hail is truly nothing more than 
frozen rain-drops, but how and why they are frozen, and, 
more particularly, why they are frozen most often in 
summer, when hail accompanies thunder and lightning, 
are still closed questions to the average mind. 

Hail is one of the meteorological phenomena most 
frequently commented upon in conversation and in the 
Press, for not only can it do considerable damage, but 
it also frequently sets up records for itself—in the size 
of the hail-stones, for instance, in the duration of the 
shower, and in the thickness of the carpet which the 
stones form upon the ground. “ HaiJ-stones the size 
of pigeon’s eggs ” is a favourite phrase in daily journalism 
which never fails to arouse astonishment in the reader ; 
even the author of the Psalms seems to have appreciated 
the effectiveness of hail as an incitement to interest, 
as well as the association between hail and thunder- 
storms, in his phrase “ hail-stones and coals of fire.” 
Hail-stones may, even in temperate countries, be much 
larger than pigeon’s eggs, 
while in tropical storms 
they assume ostrich-egg- 
like proportions; but 
even the smaller ones, 
falling with torrential 
force, have caused 
immense damage to 
owners of large nurseries 
by smashing their glass- 
houses and to farmers by 
beating down their crops. 

Precipitation of all 
kinds may be said to be 
due to a rising current 
of air, which, carrying 
warm, moisture - laden 
surface air into the 
cooler regions above, 
causes it to  condense 
upon particles of hygro- 
scopic material in the 
atmosphere and thus 
form droplets of various 
shapes and sizes. The 
swiftly ascending 
air current is the 
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cause of the typical rain or thunder cloud, cumulo- 
nimbus, the deep, frothy, cauliflower-like type beloved 
of landscape artists. Now, every cloud so formed may 
be divided horizontally into, roughly, three parts: in the 
lowest layer, where the temperature is just 32°F. (freezing 
point), the moisture of the atmosphere condenses into 
drops of water ; in the central layer, these drops are in 
the condition known as “ super-cooled," i.e. the tempera- 
ture is considerably below 32°F., and the drops are nearly 
but not quite solidified, so that only a slight lowering of 
the temperature will cause them to become globules 
of ice; and in the highest layer, called the “ snow region,” 
the temperature is so low that the drops are solidified 
into lumps of ice. In the atmosphere, drops of water can 
remain іп a liquid state at temperatures as low as o*F. 

The history of a hail-stone takes us through all three 
layers in the cloud. It must first be emphasized that 
the division into layers is by no means definite ; the three 
layers overlap and are not clearly separated, so that 
super-cooled drops of water and frozen globules may 


HAIL DOWNPOUR 


This is the kind of hail-storm that makes newspaper history—for 
a day—when the stones, formed of frozen rain-drops in the 
heights of the cloud, lie thick upon the ground even in the heart 
of the metropolis. Though not “ as large as pigeon's eggs,” these 
hail-stones are of a goodly size for our latitudes. 


AFTER THE STORM 


It is very rarely that in summer a thick carpet of ice is found 

upon the ground, and the storm whose effects are seen in the 

photograph above of a road in the Wye valley must have been 

of almost tropical force, judging from the heaps of hail-stones 
that the men are clearing away. 


be found rubbing shoulders at the fringes of the highest 
and middle layers, and super-cooled drops and ordinary 
rain-drops coexist where the middle and lowest layers 
meet. Every hail-stone begins as a rain-drop, and unless 
the ascending air current is particularly strong the story 
ends with the rain falling. But in certain circumstances, 
similar in the main to the three sets of conditions under 
which thunder clouds are formed (see page 908), the 
ascending air current carries the rain-drop into the central 
layer of cloud, where it is cooled to almost a solid con- 
dition. Here it may come into contact with an ice 
crystal formed in the highest layer, and this slight touch 
of extra coldness is sufficient to cause our drop itself to 
solidify. When it solidifies it begins to fall; as it falls 
through the super-cooled layer, other drops come into 
contact with it, and, themselves solidifying, attach 
themselves to it, the drop thus growing in size. It 
reaches the bottom of the middle layer as a ball of soft 
ice. Entering now the lowest layer with a temperature 
less than 32°F., it falls through the ordinary rain-drops 
there assembled ; but as it passes its low temperature 
causes water to be deposited upon it as a sheet of uniform 
thickness, which freezes solid. The hail-stone, now 
complete, drops out of the bottom of the lowest layer 
to the earth. 

If we pick up a hail-stone before it has begun to melt, 
and cut it in half, we shall see its history told by its 
internal structure. In all probability we shall discover 
that it consists of, first, a centre of soft, whitish ice, and, 
second, an outer layer of clear, transparent, hard ice. 
The “соге” of soft ice was formed in the snow 


region and the central 


layer of the cloud, 
where, as it and the 
drops that attached 
themselves to it solidi- 
fied, they imprisoned a 
little air; the hard, 
outer portion is the 
sheet of water that froze 
upon the core in the 
lowest layer, but this 
imprisoned no air. 
But we may find that 
а section of a hail-stome 
shows not (wo distinct 
portions, but four or six 
ог even more, arranged 
in this ion : first, 
the inne: core of 
soft ice ; the hard, 
transparent layer; next, 
more sof е; ех 
another hard layer; 
next, t те; "nexa 
hard ic nd so on. 
The explanation of this 
is simp! һе ascending 
air current is not, of course, of abs tely uniform 


winds, in 
through the 
rain into the 


speed and pressure, but blows, |i 
gusts. Thus our hail-stone, having 
process outlined above, may be blow: 


super-cooled layer and even into the snow region by a 
particularly strong gust of the | d-moving air 
current. As it falls again, when ti ist dies away, 
more super-cooled water is solidified about it, and more 
rain-water freezes round that, thu forming another 


layer each of soft and hard ice. Before the hail-stone 
falls out of the cloud, it may agai: be blown upwards 
and again fall, two further layers of ice, one soft and 
one hard, forming around it in the process; and this 
may happen several times. Thus severa! layers of soft 
and hard ice may be found on cutting it 


реп. 


от weather and hot regions аге most favourable for 
the production of hail, because the heat of the earth 
and of the surface air produces the most swiftly ascending 
air currents; for this reason the largest hail-stones are 
found in tropical regions, and, at home, during the 
summer months, just as the most violent thunderstorms 
take place at those places and times. Moreover, heat 
increases the depth of the cloud, so that the central and 
lowest layers are exceptionally deep and the hail-stone 
can collect more frozen drops in its descent through them. 
There are two kinds of hail. True hail has been des- 
cribed ; it occurs more frequently in the summer for 
the reasons given. “Soft” hail, which is precipitated 
more often in the winter, lacks, or partly lacks, the 
outer, hard, transparent ice layer, and usually consists 
only of the soft ice core. This occurs when the lowest 
layer of cloud is near the ground, and also when the 
ascending air current is less violent, and both these 
conditions are, of course, existent in winter. ‘‘ Soft ” 
hail should not be confused with sleet, a form of snow. 
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By Pond and Stream. 9 


LITTLE '"OARSMEN' OF 


OUR PLACID WATERS 


A BUG that propels itself across and beneath the surface of ponds and slow-moving streams 
by means of legs closely resembling oars—here is yet another marvel discovered in that 
world of mud and water which we have already explored to some effect. Associated 

with the water boatman in its aquatic habitat and in this chapter is the water beetle 


HEREVER we go, through the length and breadth 
VV of the British Isles, there are always ponds 
to be seen, and in even the remotest spots 
they are inevitably full of life. Nature makes the 
fullest use of the smallest opportunities, for even the 
most unpromising habitat contains some forms that 
have made themselves at home by adapting their 
bodies to the exigencies of their surroundings. Not 
only that, but each creature shows a different method 
of adaptation. Who, for instance, would expect an 
insect belonging to the general sub-order of bugs to have 
adopted aquatic habits and to row itself along, using its 
two back legs just like the oars of a boat ? 

Such a creature is the water boatman, or boat fly 
(Notonecta glauca), and in almost any pond or quiet water 
one may see the graphic way in which it fulfils the promise 
of its name. Often a little backwater of a stream is a 
better place to observe these movements clearly, because 
the bottom is generally not so muddy as in a stagnant 
pond, and the water boatman prefers to swim some way 
below the surface. 

The two hind legs, which form the oars, are elongated 
considerably beyond the first two pairs, and are fringed 
with hairs, which no doubt act as a kind of web to increase 
the surface area when the swimming stroke is made. 
At any rate, a good deal of power is imparted by the 
rhythmic beating of these “ оагѕ,’” and the animal shoots 
through the water with quick movements, after the 
style of a boat impelled efficiently by a pair of sculls. A 
point the observer will not be so likely to notice is that 
the water boatman always swims upside-down. The 
origin of this topsyturvy method of progress is obscure, 
but it may have developed from the creature’s habit of 
coming to the top to breathe and clinging upside-down 
to the surface film, like a fly upon a ceiling. When at 
rest in.this position the two propelling limbs are stretched 
out at right angles to the body, like a pair of oars resting 
in the rowlocks. 

Uses of the Water Boatman's Wings 

"Т ЧЕ family to which the water boatman belongs—the 

Notonectidae—is included in the order Hemiptera, 
sub-order Heteroptera, or dissimilar-winged insects (see 
pages 477-478). Now, it would not be thought that such 
a creature as the water boatman would have any need of 
wings, but actually it can fly very strongly, thus facilitating 
the dispersal of its kind from pond to pond ; otherwise, 
one stretch of water would soon become overcrowded, while 
another would have no occupants of this species at all. 
Another purpose is also served by the wings of the water 
boatman, for when it dives beneath the surface it carries 
with it a small supply of air in a fold between its wings, 
which enables it to remain under water for some 
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considerable time. Respiration beneath the surface is 
also effected by numbers of air bubbles, which attach 
themselves to the hairs on its body. 

Some of the foreign aquatic Heteroptera are large 
enough to prey upon tadpoles and even small fishes, and 
the water boatman is similarly voracious, feeding on other 
insects, aquatic larvae and worms. Fish spawn is also 
eaten, and cannibalism is not uncommon, though, of 
course, it is only the smaller and weaker individuals that 
suffer in this way from their fellows’ appetites. 


ET another adaptation to a subaqueous existence is 
seen in the fact that the antennae, which are large in 
some of the related families, are concealed in the 
Notonectidae in pits near the eyes, so that they shall 
not impede their progress when swimming. This 
shows how completely the water boatman has adopted 
an aquatic life. 
In their reproduction the Hemiptera show consider- 
able variation. The second sub-order, the Homoptera, 
which includes the aphids, is notorious for the almost 


POND SWIMMER 

The photograph below shows the water boatman in the act of 

“ rowing " itself through the water. Tbe long hind pair of legs 

are the “ oars," and these are moved in a quick, rhythmic manner 

to send the creature, with its wings folded and its body well stream- 

lined, gracefully and speedilv through its element. (х3). 

В. С. Hinkins 
s - 


A R. C. Hinkins; J. Ј. Ward 
WINGS AND WEB 

Above ( X 4 approx.) is a water boatman with extended wings, in a 

fold between which it takes air with it below the surface. At the 

extremities of the hind legs can be seen the hairs which are shown 

magnified (x 22) on the right ; these act probably аз a web to 

increase the efficiency of the water boatman’s “ oars.” 

incredible speed at which its members multiply. The 
representatives of the sub-order to which the water 
boatman belongs, however, mostly content themselves 
with one brood a year. The eggs of the water boatman 
are laid upon the stems of water plants, which abound 
in its favourite haunts, and when the young larvae hatch 
out they feed at first upon this substance. 

There is no fixed pupal stage in the development, and 
the nymph is merely a smaller version of the adult, except 
for the absence of wings, which generally appear about 
the fourth moult in the shape of rudiments. All the while 
the creature is active, and feeds by the same puncturing 
method as the perfect insect, thrusting its stylets into the 
plant and devouring the tissues. Some of the vegetarian 
forms of the Hemiptera secrete an enzyme, which they 
pump into the plant in their saliva ; this breaks down the 
cellulose апа they reabsorb the resultant fluid. Some- 
times the metamorphosis from larval to adult form is 
never completed ; the female of the apple scale insect, 
for example, remains all its life in an early wingless stage. 


NLY two species of Notonecta are found in Europe, and 
of these only oné has reached Britain. Its distribu- 
tion is known to be wide, since there is very little difficulty 
in identifying such an arresting creature. The water 
boatman's other characteristics are not so distinctive 
as its method of swimming. In length it is generally about 
half an inch, and the body colour varies, though a greenish 
tinge usually predominates. Individuals are also seen 
that are black, brown or greyish, and it is from this last 
colour that its specific name is derived. Swimming 
is the water boatman's standard means of locomotion ; 
on dry land it is, to say the least, uncomfortable and 
moves with difficulty. Even in the water it keeps away 
from the parts where there is any current running, since 
its light body would soon be swept away їп spite of the 
powerful strokes of the legs. 1 


Perhaps the most striking thing about the water boat- 
man, to one who is not acquainted with it, is the graceful 
and rhythmical way in which it moves through the water. 
Each beat is made cleanly with a wide sweep, and the 
quick recovery in preparation for the next stroke allows 
the creature to lose as little of the momentum imparted 
as possible. If a specimen can be kept in an aquarium 
the remarkable functioning of the limbs can be witnessed 
in all its detail. 

It is remarkable that another group of insects, the water 
beetles,, belonging to a totally different order from the 
water boatman, has developed a similar method of living. 
Insects that have adapted themselves to an underwater 
existence are not very common, relatively speaking, 


but here are two groups, one belonging to the Hemiptera, 
the other to the Coleoptera, which have converged to 
such an extent that they both are enabled to entrap a 
bubble of air which they carry down with them so that 
they may be able to breathe below the surface. In the 
case of the water boatman, however, this is done by 
means of a fold between the wings, whereas in the 
beetle the air bubble is held between hairs on 
the dorsal surface of the abdomen and the end 
of the elytra. 

The margined water beetle (there are other species, but 
this is the commonest and the most well-known), Dytiscus 
marginalis (see illustration in page 35), is found mostly 
in stagnant water and has the usual beetle appearance, 
being oval in shape and over an inch long. The colour 
of the elytra is olive green, аһа the creature swims rapidly 
through the weedy depths by using the hind legs. These 
are, however, not so elongated as those of the water 
boatman and do not project outwards to the same extent ; 
the last segment of each limb, which bears the real 
striking surface, can be slightly rotated, so that when 
the insect recovers for another stroke, the resistance is 
lessened by presenting the edge of the “ oar " to the water. 
This is similar to the “feathering ” of human oarsmen, 
and has the same purpose and the same effect. 

Dytiscus is carnivorous, and the larva is a most vora- 
cious little beast, which will attack and eat tadpoles and 
small fish. The regular three stages are observed in 
the growth of the young to the adult form, which shows 
a different state of affairs from the water boatman. 
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Our Birds and Their Eggs. 39 


DIVING BIRDS OF FEN AND LOCH 


ANY of thé water birds found in the British Isles are described and pictured in earlier pages—- 


see in particular Chapter 26 of this series (pages 807-811). 


Now we have a further 


selection, all of which—the black-throated, red-throated and great northern divers, and 
the great crested, Slavonian, black-necked and red-necked grebes—are birds of diving 


habit. 


The great northern diver, Slavonian grebe and great crested grebe are included 


in the colour plate of water birds facing page 807 


EVERAL of our water birds are capable of diving, 
S ' but one group in particular has come to be known 
as the divers, namely the members of the order 
Colymbiformes. Of these we have three British species, 
two of which breed regularly in the north of Scotland 
and in some of the islands off the Scottish coast, while the 
third, the great northern diver, is seen from time to time 
all over the country during the winter months. All these 
birds are built expressly for diving and swimming, and, 
moreover, they are amongst the handsomest birds to be 
seen anywhere. The bill is strong, straight and pointed, 
the feet are webbed and set very far back, the plumage 
is close and remarkably smooth, and the whole body is 
beautifully streamlined for underwater progression. 

The black-throated diver is resident in the north of 
Scotland, but is otherwise chiefly a passage migrant, 
especially down the western coasts. It is a large bird, 
about twenty-eight inches in length, with a wing-span of 
thirty inches or so. It hasa purple-black throat, on 
either side of which are wavy white lines against a black 
background, and both above and below the throat there 
are white-streaked patches. The head is blue-grey, and 
there are white bars across the blue-black scapulars. 
The underside is otherwise generally white, and the upper 
parts black. In winter plumage much of the white is 
lost and the upper parts are brownish. 

Although its wings are short compared with the length 
of its body, and look even shorter in flight, the diver can 
fly fast, and it is, as one would. expect, a most expert 


swimmer. If frightened while in the water, it sinks its 
body until only head and neck are visible, and at all 
times it swims low in the water. Under water it is 
fastest of all, catching swift fish by sheer speed, and, 
according to many observers, using its wings to help it, 
though it is probable that this is only very rarely done. 
The duration of the dive varies, and the average appears 
to be about half a minute, though four times as long 
has been recorded. 


s may be imagined, the divers are not accessible objects 

of study for the great majority of us, but they have 

been well and completely observed by many competent 

ornithologists. One fact on which all observers are 

agreed is the weird, unearthly quality of their note, which 

has been likened to “ the scream of a tortured child ” ; 

whistles, chattering cries and yelps are also attributed to 
the black-throated species. 

Divers all build near water, for they are more or less 
incapable of progression on the flat ground, having to 
shove themselves forward with their feet, which are ill- 
adapted for walking on land. Using its wings, however, 
the diver can go quite fast, and will do so if chased on the 
ground. There is usually nothing more of a nest than 


BLACK-THROATED BEAUTY 


Few even among tropical birds are so beautifulastheblock-throated 

diver, whose colour scheme is in general a brilliant contrast of 

black and white. Notice the smoothness of the feathers of 

head and neck, and the shortish, sharply pointed bill, features 
that may be taken as typical of the divers. 


М. Southern 


TURNING THE EGGS 
The red-throated diver is smaller than the black-throated species, 
and its colouring, though similarly arranged in stripes, is rather 
brighter, for the vinous throat contrasts with blue-grey and 
ash-grey body. In this photograph the hen is performing an act 
of maternal care common in all birds. 


a slight hollow in the® soil, in which are laid the two 
eggs, brown or yellowish, with darker spots. The downy 
nestling is carried to the water on the parent’s back, and 
can, of course, swim from earliest youth. 

The red-throated diver, our other breeding species, is 
an even handsomer bird than the one just described. 
The commonest, it is also the smallest of the three 


species, being rather more than two feet in over-all. 


length, and not much larger in wing-span. Its distribu- 
tion in our islands is the same as that of the black- 
throated diver, but it is also a common winter visitor 
in many parts, as well as a passage migrant. It can be 
distinguished by its size—on the water it looks the same 
size as a wild duck—and by its habit of carrying the rather 
slender bill tipped up at a steep angle. In summer the 
throat is wine-red, contrasting strongly with the blue- 
grey of the head and neck, and the back and wings are 
ash-grey. In winter the back and wings are speckled all 
over with white, and are browner, but in summer the 
white spots are fewer. The underparts are white at all 


times of the year. 


THs bird, like the last, nests on the ground, in the 
heather or herbage near the shores of some loch, often 
on an island, or a small, water-bound hummock, just 
large enough to hold the nest comfortably. The way 
from the nest to the water’s edge is beaten down by the 
bird’s shuffling walk, the breast being pushed along the 
ground as it goes. 

Rather lighter, in character as well as in build, than 
the other divers, the red-throated diver is a sociable, 


playful bird, and both on the water and in the air it amuses ; 
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itself with aquatic and aerial 
acrobatics. It has a dis- 
tinctive note, transcribed as 
kark, kark, which has earned 
it the name of rain goose 
among the inhabitants of 
the Scottish isles. 


Last of our divers, and 

not resident in the 
British Isles, is the great 
northern diver, or loon, a 
fine bird over thirty inches 
in length, though with the 
same shortness of wing. 


Larger, stron and of 
heavier build than our other 
two divers, it looks very 


strange in flight, the long 
neck and body seeming to 
be out of all tion to 


the short wings, which, how- 
it very 
| for long 
As in all the 


ever, carry th 
considerable 
distances. 


divers, the п‹ thick, a 
point that prevents us from confusing it with апу other 
type of bird, for the head is actually litte wider 


than the neck, giving that streamlined fo 
referred. to. The dives are of far longer 
than in the other divers, for the loon has beer 
remain submerged for ten minutes, and it of 
only for a second or two at a time for long perioc 
one does not see it bring any fish to the surlace 


COVERED AGAINST INTRUSION 
A floating island of reeds and rushes anchored у 
bank, the nest of the great crested grobe is alw 
detect, and the difficulty is increased when th 
up by the hen bird during her absences troni 
JH. Vickers 


ten a 


be taken to mean that it has 
caught none, for it swallows 
all but the largest under 
water. It dives from the 
surface, either gradually by 
submersion, or else quickly, 
rising from the water in a 
gentle curve, which takes it 
straight in at speed. 

The loon cannot реј 
straight into the air from 
the water, but thrashes its 
wings to gain speed and 
elevation, and it appears to 
be unable to rise from the 
land, where its powers of 
progression are as poor as 
those of the other two 
species. The winter plumage 
is the one in which our birds 
are seen, the head and nape 
being blackish, the rest of 
the upper parts deep. grey 
with pale spots, the under- 
parts white. In summer 
there are two black-and-white-striped collars round the 
long neck, and between them is a glossy black patch. 
There are further stripes on the breast, and the upper 
parts are spotted with white all over, the spots, 
arranged in bands, giving a barred appearance. À 

Closely related to the divers, belonging to the neighbour- 
ing order Podicipediformes, are the grebes, one of which, 
the little grebe, or dabchick, is described in Chapter 27. 


BARED TO VIEW 


When the eggs of the great crested grebe are uncovered—the closed 
nest is shown opposite—they are seen to be of the rounded oblong 
type found in most diving birds. They are covered with a 
chalky layer, which flakes off, revealing the blue-green shell. 

J. Н. Vickers 


1an Thomson 


The great crested grebe is well named, for its crest, rosette-shaped 

and conspicuous, is a distinguishing feature. When irritated, 

the bird not only raises the crest but also puffs out the ring of 

feathers which form a ruff round its long neck,in the manner 
displayed in the picture above. 


(page 841). Of the others, the most important is the 
great crested grebe, one of the finest of our resident. 
birds, and one wbich, thanks to careful protection and 
the encouragement of every pair that has been located, 
has recently increased considerably as a breeding species 
in the British Isles. In addition to the usual depredations 
of the collector and egg-dealer, the grebe suffered through 
the value of its breast feathers, which were sold as 
“ grebe-fur"; but the bird is now common in many 
places which were formerly its last strongholds—such as 
the Cheshire meres and the Broads—while in other 
suitable localities it is a regular breeding species. 


Features of the Great Crested Grebe 


NOWN also as the loon, the gaunt or the diver, this 
fine bird is easy to pick out. Among distinguishing 
points on the water—and that is where it is almost always 
to be seen—are the long neck, the head held more or less 
horizontally or pointing slightly downwards, and the crest, 
combined with the bird's size, twenty-one inches or so, 
though each wing is only seven inches—remarkably short 
considering the length of the bird. Its relationship to the 
divers is shown by the speed and manner of its under- 
water propulsion ; the legs are moved together, and at the 
sides, not beneath the body, and its dives last mostly for 
rather less than half a minute. It is seldom on the wing, 
except when migrating from mere to mere, and spends 
the day afloat, asleep or fishing. In the early spring, 
or even before winter is over, pairs of grebes begin the 
nuptial antics which have been the object of much atten- 
tion by such observers as Selous and Julian Huxley. 
On such occasions the curious ring of feathers, like a ruff, 
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PROMINENT CRES 
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G. К. Yeates 


GLOSSY SLAVONIAN 


One of the rarer species, at least so far as Britain is concerned, 

the Slavonian grebe is a handsome little bird with glossy plumage 

whose colouring is very inadequately described as blackish- 

chestnut. Here we see the hen bird covering her eggs, in the 
usual grebe fashion, prior to leaving the nest. 


which long ago earned for the bird the name of tippet 
grebe, is extended, the crest raised, and the birds bill and 
spar together, exchanging pieces of water weed and 
caressing each other with their beaks. 

The eggs, of which there are usually four, are laid from 
April until late in the summer, and the very large nest is a 
floating mass of reeds and rushes, anchored to some patch 
of water weeds, safe from all land animals. The egg is 
actually green or blue, but it has a chalky covering, 
similar to that of the cormorant’s egg, which is much 
stained with wet and vegetable juices. The bird covers 
the eggs with bits of material from the edge of the nest 
when she is disturbed, and then dives at once and swims 
some way before appearing again. The young birds are 
carried about on their parent’s back, held cosily between 
the arched wings; they are downy, and have very 
large feet, with toes webbed along the edges. 


NLIKE the divers, the grebe can walk well on land, 
though, on account of its aquatic habits, it does 

not often do so. The underparts, which are rarely 
shown on the water, are white, and so is the neck up to 
the tippet or frill, which is chestnut near the neck, 
shading outwards to deep brown. The crest and the 
back of the neck are greyish, the rest of the upper 
parts being rather browner, and there is a white wing- 
bar. The neck-frill is lost during the autumn, but 
reappears when the bird acquires its mating plumage. 
Besides the great crested, we have several other grebes, 
of which the Slavonian and the black-necked are breeding 
species, though they are still in the state of struggling to 
maintain their position against collectors and egg-dealers. 
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Compared with the great crested species, the Slavonian 
grebe is a smallish Ыга; it is almost black above, with 
chestnut red on the sides and neck, white on the belly. 
The head is black, and there are two yellowish and con- 
spicuous “ horns." In winter the bird is brownish-black, 
with white underneath. 

More ready to fly than the great crested species, the 
Slavonian grebe has a very broad wing-bar, which is 
hardly visible when it is at rest, though its typical grebe 
attitude, head up and neck erect, betrays it at all times 
onthe water. The nest is of the same type as that of the 
other grebes, and so are the eggs, which are laid late, 
usually in June. 


HE black-necked grebe, also called the eared grebe, is 


intermediate in size between the Slavonian grebe and 
the dabchick, and is blackish above, with a yellow patch 
running down the side of the head to the neck. The 
underparts are white, and in winter the neck also is 
white. This species is very similar in habits to the 


Slavonian grebe. One other species is the red-necked 
grebe, which, although it is a regular visitor, does not 
breed in Britain; when it is with us it is chiefly an 


estuarine, even actually marine, form. It is « little 
smaller than the great crested grebe, but at all times the 


pale, almost white lower part of the face will distinguish 
it from the other species. It will walk on land, even 
more than the great crested species, though in habits it is 
generally very similar to the latter. 


BLACK-NECKED GREBE 
Another of our rarest breeding birds, the black-ne« 
is distinguishable from the Slavonian species by 1 
coverts, which have earned it the alternative name of еаг‹ 
and by the greenish sheen of its blackish upper parts. It is al 
smaller bird of the two 


А. Brook 


CRESTED GUARDIAN 


This handsome bird is a great crested grebe, readily distinguished by its fine 
crest and the ruff round its neck. Now protected from those who slaughtered 


it for its breast feathers, the bird is once again on the increase in Britain 
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Ian M. Thomson; 


DIVERS AT HOME 
Swimming round the islet on which it has made its h 
photograph); usually there are two eggs, and in this case 
bird when diving. In the lower photograph we see a red- 


ome is a black-throated diver (upper 
one may have been knocked off by the 
throated diver about to turn its eggs 


^. ш 


H. N. Southern 


CET 


Frances Pitt 


also called the sweet marten because its odour, unlike that 
termed the „foul marten), is not unpleasant—is here shown 
Like other tree-loving animals it possesses a long body and heavy tail 


The fast-disappearing pine marten— 
of its relative, the polecat (formerly 


in two typical poses. 


ORNAMENTAL SERVICE 
in southern England, the wild 
which a xd specimen is shown 
garded for its ornamental quali- 


Our Trees and Their Story. 39 А 
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In Britain 


the whitebeam and wild service are to be found growing in a wild state, but the true 
service is generally located only in planted areas 


members of the rose family, including the apple, 

the pear, their near relatives the medlar and the 
quince, the rowan, and, finally, the whitebeam, a tree 
that is not widely known, although it is by no means 
rare in many places. The whitebeam is easy to recognize 
because the undersides of its leaves are covered with 
white, cottony down, a feature to which it owes its 
name. When the wind blows the leaves over so that the 
undersides show, this feature is very noticeable, the whole 
tree seeming to spring into life with a silvery gleam. 
In a wind the whitebeams stand out very conspicuously 


eae of our most beautiful flowering trees are 


from amongst all the other trees of the southern hillsides, 
where they grow best, like spots of silver in the general 
mass of sombre greens around them. 

Roughly ovate in shape, the leaves are rather coarse, 
with deeply serrated edges and a large number of very 
strong, parallel veins; they grow alternately along the 
stems. In May the creamy-white flowers appear, gathered 
into large cymes. The individual flowers are about half 
an inch across, and they have the five sepals and five 
petals typical of the apple genus; the stamens are long 
in proportion to the size of the petals, and are conse- 
quently more conspicuous. These flowers are succeeded 
by almost globular, scarlet fruits, very like those of the 
rowan, described in page 897. They are often dotted with 
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pores, and in the north of England are known as chess- 
apples. Though they are sharp and bitter to the tongue 
when on the tree, these fruits become very palatable 
if they are picked and allowed to decay in the same 
fashion as medlars. They are eaten by birds, squirrels 
and any other animals that can find them, being evidently 
among the most popular delicacies of the wild creatures. 

Much argument has been devoted to identifying the 
various forms which the whitebeam takes in different 
parts of the country. That mentioned above is the typical 
form (Pyrus aria), widely distributed wherever there is a 
good limestone soil. It is so local in its occurrence that 
people living only a few miles from a spot where the 
tree grows in plenty may never see it at all in their own 
district. It flourishes especially on the chalk hills of the 
south of England. Two of the varieties which have 
been separated as sub-species are found in Cornwall 
and Scotland respectively. The first of these—sometimes 
treated as a separate species under the name Pyrus 
rolundifolia—has leaves wider than is normal, divided 
deeply into triangular lobes, with grey down and less 
strong veining. Pyrus intermedia, the sub-species found in 
Scotland—and known also, to botanists, as Р. scandica— 
has more delicate leaves, divided into rather rounded 
lobes, and with thin grey down. Amongst local names for 
this tree are hen-apple, hoar withy, quickbeam and whip- 
crop, showing that the tree has long been known here. 


WHITEBEAM FEATURES 
The whitebeam derives. its name not so much from its creamy 
flowers (left) as from the mealy texture of the undersides of its 
leaves. Not infrequently the bole is split into several trunks, as 
in the specimen shown below. 
m. F. Cosser; P. B. Collins 
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TH three trees described and illustrated in this chapter are not amongst our commonest ~~ à 


species, but they may all rank high as ornamental members of our Silva. 


LEAFLESS BOUGHS 


The whitebeam pictured in the two photographs in this page is 

larger than those found in most places, but then it is growing 

in the congenial chalk of the North Downs in Surrey. The trunk, 

it will be observed, consists of several portions. 

| The whitebeam is not a large tree, seldom exceeding a 
| height of forty feet or so, when the bole would be ten 
inches to a foot in diameter. The bole is greyish, 
and the bark is not so cut up as those of other members 
of the genus, being only slightly cracked and flaked, 
even in old trees, The wood is hard and white—though 
later it turns yellow—and is very 
fine-grained, features which make 
it suitable for inlay work, although 
it is not’ often found of such 
| dimensions as to be usable for 
| anything else. 

Among the apple group two 
| other members аге to be found in 
England, of which one only, the 
| wild service {тее (Pyrus tormin- 
| alis), is native. This very local 
| tree—even where it is found, it 

is never very common—has lobed 

leaves, which are downy only 
| when young. The lobes аге 
rather short and pointed and 
the edges are serrated: unlike 
| most lobed leaves, they аге 
longer than they are broad. In 
its flowers this tree resembles 
if the whitebeam, but its smaller 
| fruits are longer in proportion 
| _ to their width, and are greenish- 
brown. They are extremely 
dry, and until almost оуег- 
пре, practically devoid of juice. 
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Like those of the whitebeam, they | 
are edible only when half-rotten. | 
The wood of the wild service is у 
very similar to that of the white- | 
beam, and can be used for much the | 
same purposes. It is doubtful; how- 2 
ever, if the tree is ever grown for its | 


timber, since it seldom reaches any 
size. Its value; in fact, is as an 
ornamental tree, for the leaves con 
tribute towards the beauty of the 
foliage of autumn. Like the white 
beam, the wild service grows rapidly 
at first, but later its growth sl 

down and it adds only а few inches 
to its stature year by year; this 
accounts for the hardness of tl 

wood. The wild service is found 
‘fairly widely in the southern һай 
Great Britain, and it is not w 
known, probably because it is o 
overlooked, except by the naturalis | 


especially concerned with tre 
It is rarer in the Midlands 
does not appear to have 


recorded at all north of Lancashi 
The true service (P. domestica) is not a native, and doe: 
not resemble the wild service. Just as the latter tre 
is rather similar to the whitebeam, so the true service 
may be confused with the rowan. The leaves are о: 
pinnate type, all the leaflets being rather 
than those of the rowan leaf, and the upper and under 


broader 


VOLUMINOUS CLOAK 
Whitebeam trees have a luxuriant foliage, which shimmers delight- 
fully with every passing breeze. As seen growing below in 
unrestrained freedom at the foot of the down, it is ately tree 
with wide-spreading, high-reaching branches. 
Photos, H. Bastin 


surfaces are downy. The 
winter buds are smooth 
in this tree, whereas in 
the mountain ash they 
are covered with fine 
down, This is a point 
worth remembering, for 
when there are neither 
leaves, flowers nor fruits 
on the trees, it is by no 
means easy to tell one 
from the other. During 
the leafless season, too, 
identification is helped 
by the fact that the 
bark of the true service 
is rough, even in young 
trees, that of the rowan 
being smooth under all 
normal conditions. 


Larger than those of 
the rowan, the flowers of 
the true service are otherwise of exactly similar type, 
resembling, in fact, those of the whitebeam and the wild 
service. The fruits vary in shape, being either round like 
apples or long like those of the wild pear. They are large, 
too, being three-quarters of an inch or so in diameter, a 
point which at once distinguishes them from those 
of the rowan or of either of the two species already 
described in this chapter. These fruits are greenish- 
brown, and if they are to be eaten they must first be 


TRUE SERVICE ALIEN 


The true service, unlike the wild service, is not a native 
of Britain, and is equally rare. It is a slim, decorative tree of 


rather pyramidal outline, with leaves resembling those of the 
The specimen seen in the photograph below is growing, 
like most of its fellows, in a park. 
British Museum (Natural History) 


КА 


rowan. 


WILD SERVICE 


One of our least-known trees, 
the wild servi is distin- 
guishable by its leaves and 
berries on longish stalks. The 
bole, it will be noticed, is far 
rougher than that of the 
closely-related whitebeam. 


e 


J. Bedfori 
allowed to decay in the same way as those of the medlar, 
wild service and whitebeam. 

By some the true service is said to have the hardest 
and heaviest wood of any native tree of Europe. It 
is fine-grained—for the tree is a very slow grower— 
is reddish, and will take a very fine polish. It is said to 
be considered a very valuable tree in France, for it grows 
to a greater height than do its relatives described in 
this chapter, frequently reaching sixty feet, and living 
to a great age, a thousand years or more according to 
some authorities. Тһе name “service” may be 
connected with the word cerevisia, Latin for beer. This 
tree is also called sorb (from the Latin, sorbere, to drink), 
in allusion to the fermented liquor made from the fruits, 
and chequer tree, a name which is variously said to 
have the same derivation as the “ choke” of choke- 
pear, being a corruption of “ choker," from the fruit's 
unappetizing qualities, or else to refer to the chequered 
appearance of the ripening fruits. 


Dennis 


True Service in Cultivation 

"Tus claims of the true service to be wild in Britain 

were founded on a single specimen which grew in the 
Wyre forest in Worcestershire and on some trees in the 
hilly parts of Cornwall. The tree, however, is generally 
considered to be an alien, and is to be found almost 
solely in plantations and large parks or gardens. There 
seems no reason why it should not be grown to a fair 
extent if the high opinions of its timber are justified. 
In Britain, however, landowners, as well as the officials 
of the Forestry Commission, appear to prefer the quick- 
growing conifers to the slow-growing hardwoods. 
Only if people are willing to plant for their descen- 
dants’ profit will hardwoods become popular once more. 
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The Life of Our Seashores. 17 


‘CUCUMBERS’ IN A WAVE-WASHED GARDEN 


A DISTANT relative of the starfish and sea-urchin, the sea-cucumber is a denizen of our rocky 

coasts that only rarely comes to the notice of the student of seashore fauna. In the 

Far East it is a favourite article of diet, but amongst us the proper place for a captured 
holothurian is held to be not the cooking-pot but the aquarium 


T a casual glance there is nothing to connect the 
sea-cucumber (Holothuria) with the phylum of 
echinoderms, of which the best-known repre- 

sentatives are the starfishes and the sea-urchins (see 
pages 204-207). There is no external indication of 
the typical radial symmetry, such as we are familiar with 
in the five rays of the starfish, for all holothurians look 
much like fat marine worms ; and it is not until we make 
a more careful inspection of their anatomy that their true 
systematic position becomes plain. 

On the whole, the name sea-cucumber aptly describes 
the appearance of holothuria, for its body is sausage- 
shaped with numerous projections over the surface and a 
tuft of feathery tentacles at the mouth end. If we 
examine these projections more minutely, they will be 
found to be distributed over the skin in five longitudinal 
lines; they are, in fact, parallels of the tube feet, or 
podia, of the starfish. Three of these rows of podia run 
down the ventral surface, and are used, just as in the 
pentamerous echinoderms, as walking feet, except that 
they are always moving the creature in one direction 
mouth end foremost, instead of having to adapt them- 
selves to follow whichever of the five rays is functioning 
as the head. The remaining two rows run down the back 
and have become useless for the purpose of locomotion, 
their functions being restricted to feeling and aeration. 
It seems probable that all echinoderms were originally 


BRITISH HOLOTHURIANS 


The two photographs in this page show varieties of the sea- 
cucumber, a strange relation of the starfish that is to be found on 
rocks on our coasts when the tide goes down. Below is the common, 
rough and prickly sea-cucumber; on the right is Cucumaria 


frondosa, which has prominent leafy tentacles at its mouth end. 
F. M. Duncan; W. S. Berridge 


bilateral—the larval forms testifyto this—and that the 
radial symmetry was superimposed by the extension 
of five grooves, which radiated away from the mouth, 
and, being provided with cilia, could drive a current of 
water with incidental food particles in the requisite 
direction. These grooves enlarged by elongating and 
branching until a regular food-collecting area was formed ; 
in crinoids and sea-stars they are still open, but in holo- 
thurians they have closed over, and only the podia remain 
externally pushing through the skin to mark the develop- 
ment of the pentagonal plan. 

^ Since holothurians have adopted the habit of moving 
mouth foremost and always on the same side of the body, 


this part,the ventral surface, has become slightly flattened’ 
though some species that anchor themselves have not 
been affected in this way. The skin covering the body 
is tough—which reminds us again of marine worms 
rather than of echinoderms—and the underlying muscles 
are arranged in two sets. The first of these stretches 
transversely across the creature and upon contraction 
compresses the body fluids, thus elongating it ; the second 
set consists of five bands, which run longitudinally along 
the radii, and, when contracted, tend to shorten the body. 
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It is these alternate changes in shape that make it so 
difficult to hold a sea-cucumber in the hand. 

The water vascular system in holothuria is, of course, 
still five-rayed, as it supplies the podia with the means 
of their extension. But the water pore, or madreporite, 
which acts in the starfish as the intake for this system, 
opens to the surface only in the larval forms ; in the adults 
it is found inside the body, and the water vascular system 
is supplied from the body cavity. 

The spaces in the body cavity are lined with cilia, and 
amoeba-like corpuscles float in them. As there is no 
definite excretory system, these latter perform the function 
of collecting all refuse, after which they squeeze them- 
selves out of the creature. The genital opening is found 
on the dorsal surface towards the mouth end, and from 
here the eggs and sperm are discharged, fertilization taking 
place in the sea. When the eggs hatch the larvae 
emerge in a free-swimming state. 


Scavengers of the Sea Floor 


SFA-cucumbers inhabit all depths from the coast to the 
abyss ; in the latter place they perform the s ame 
function for the floor of the ocean as earthworms do for 
soil, The tentacles arranged round the mouth, which 
can be closed in at will by an elastic ring, sweep the 
minute animals or mud accompanied by food particles 
(not all species live on the same food) into the mouth, 
where they are attended to by the digestive apparatus. 
This tends to keep the sea floor clean, and without 
such scavengers the ocean would soon become a cesspool. 
One very extraordinary habit of the sea-cucumber is 
that of casting out its teeth, stomach and entire digestive 
apparatus if it is disturbed or feeling unwell, leaving itself 
just an empty bag.  Recuperation in such a lowly 
creature is quick, and a new set very soon grows. This 
capacity for regeneration has been noticed before in the 
chapter on starfish, and is carried to such a pitch by the 
sea-cucumber that by no means an unusual method of 
reproduction is by ‘simple fission, when the parts thus 
separated turn into two complete creatures. 

Holothuria has also a very curious system of aeration. 
Water is sucked in at the rectum and passed into two 
tubes, which branch out into many divisions all coming 
to a blind end, and these branching passages are aptly 


P, W. Bond 
CONVERSATION 

Quite comical is this underwater scene of a group of sea-cucumbers 

looking like a party of warmly-clad Eskimos,or Polar explorers 

engaged in eloquent debate. The photograph was taken, of course, 

through the glass of an aquarium, and the seashore rambler 

will not find specimens in these positions or numbers. 

called the respiratory trees. Some species of sea-cucum- 
ber have the ability to compress a vast amount of slime 
out of these respiratory trees in times of danger, and this, 
on coming into contact with the water, swells up enor- 
mously, forming a mass of sticky threads, which entangles 
the enemy and frustrates its intentions. 

Thé podia on the dorsal surface are used exclusively 
for the purpose of breathing by some abyssal species, 
which spend their time buried in the mud of the sea floor, 
and sometimes they become enormously enlarged. 
Having no definite skeleton beyond a ring round the 
gullet and various spicules scattered through the skin 
and the connective tissue, a holothurian has no restrictions 
about its growth as crustaceans have; some of the cells 
have the ability of absorbing lime and redepositing it, 
so that in those echinoderms that have what approximates 
to a skeleton this can grow pari passu with the body. 

Another specialization found in some species of sea- 
cucumber is that the tentacles about the mouth are 
provided with brush-like ends, whose slimy surfaces 
catch marine animals and pass them into the mouth. 

Sea-cucumbers are considered great delicacies as articles 
of diet by the Chinese, who make them into soup. 
Trepang and béche-de-mer are among the names these 
edible species go under, and the procedure is to cook 
them first and then spread them out in the sun to dry. 
The majority of these sea-cucumbers for the table come 
from the coral reefs of the eastern seas, and quite large 
sums are paid for fine specimens. 


ost of the English species that are available for 
home aquariums are to be found along the coast, 
clinging firmly to stones and bits of rock. Though not 
so prone to break themselves into fragments as some of 
the starfish, the smaller individuals will do so occasionally 
when disturbed. They seem also to have an aversion 
for light, and will not at once adapt themselves to the 
conditions of an aquarium ; after a while, however, they 
gain confidence and expose their feathery plume of 
tentacles to the patient observer. 
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Our Ferns and Fungi. 10 


MODERN SURVIVALS 


OF PRIMEVAL FLORA 


Ass ago Britain was covered with tropical swamps and forests, and prominent in its flora 


were certain plants as big as some present-day trees. 


Long since they have passed away 


with the conditions that gave them birth, and only their fossils in the rocks tell us of their 


having been. 


Yet in our countryside today there are plants, the horse-tails and club- 


mosses, Closely resembling, though very much smaller than, the gigantic growths of the 
Carboniferous period, and it is these that are the subject of the present chapter 


N addition to the ferns, the third of the great vegetable 
sub-kingdoms, the Pteridophyta, contains a long 
series of other plants similar in their reproductive 

methods, i.e. having alternate sexual and spore-bearing 
generations. Important among these distant relatives 
of the ferns are the horse-tails and club-mosses, two 
forms of somewhat similar appearance, commonly found 
in waste places and by the roadside throughout the 
country. Both are tree-like plants in miniature, and 
fossil remains of plants of similar constitution but with 
nearly tree proportions have been found, probably the 
giant ancestors of the present dwarfed forms. 

The conspicuous form of both these plants is, like that 
of the ferns but unlike those of the mosses and liverworts, 
the spore-bearing generation, and both have taken their 
English names from the appearance of the spike on which 
the spores are borne. This, in the horse-tail, is poker- 
like, and is a true sírobile, or cone, which consists of a 
number of small leaf-like outgrowths; while in the 
club-moss it is merely a specialized branch, The two 
plants are easily distinguished, for the horse-tail is prac- 
tically leafless, consisting of a long, bare, jointed stem 
from which grow whorls of jointed branches at intervals, 
while the club-moss apparently consists of nothing but 
leaves, which clasp the stem closely and overlap like the 
scales of a fish, so that the 
stem itself is completely 
covered by them. 

Horse-tails form the one 
genus, Equisetum (Latin, 
equus, horse; seta, bristle), of 
the first group, Equisetales, 
of the Pteridophyta. There 
are nine widely-distributed 
species in Britain, of which 
the most attractive, the 
wood horse-tail (Equisetum 
sylvaticum), may be taken 
as a typical species. This 
plant, found at its best in 
woods and coppices, has a 
creeping, subterranean root-. 
stock, any part of which, if 
broken off and transplanted, 
is capable of producing a 
fresh plant. From this rise 
the green, erect and woody 
stems, normally a foot or 
more in height in Britain, 
but reaching a height of 
forty feet in some tropical 
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species. There are three or more joints in each stem 
and each joint is marked by a ring of abortive 
leaves called the leaf-sheath, the only leafy growth 
found in the whole plant. This is part of the lower sec- 
tion and has tooth-like growths into which the bottom 
end of the next higher section is fitted. Below the leaf- 
sheath is the whorl of bright green branches, wl ing, 
prettily drooping at the ends, like a fountain spi bout 
the stem. At the head of the stem is the spoı 
cone, a spike like a large catkin. 

As regards stems, the horse-tail has two kin rtile 
and sterile. These are sometimes identical, but in some 
species, e.g. in E. arvense, the corn horse-tail, the fertile 
stem is neither branched nor green—it is br in 
colour—and appears some time before the sterile stems, 
the branch-whorls of which point upwards. It is only 
upon the fertile stems, of course, that the strol 
found. These are composed of whorls of small, fiat 
scales, something like a young pine cone, except that 
each scale has a tiny stalk, about which are the globu 
spores, attached to the underside of the scale. Lach 


COMMONEST HORSE-TAIL 


The corn, or common, horse-tail, Equisetum arvense, pictured 
amid a mass of other foliage below, shows the ch eatures of 
these odd-looking plants—the thick, green, upright sterns, з 
fertile ones surmounted by cones that bear the spores and 
bare of branches. These plants have yet to grow to full height 


SPORE. MARRIAGE 


The spores of horse-tails, seen above 

(х бо approx.), possess elaiers, the leg- 

like outgrowths visible in the picture. } 

and the chances are that а male ап | 

female become entangled and fall to | 

the ground together. The young plant | 
(X 7) is seen on the right. 


spore has several layers of tissue about it, and the outside 
“ coat " is split into four portions, called e/aters, not un- 
like microscopic awns. They have the same characteristic 
that marks many grass awns, namely, that they are 
extremely sensitive to moisture, curling up when damp— 
even one's breath will cause this—and straightening out 
when dry. Horse-tail spores germinate with astonishing 
rapidity, and the prothallus to which they give rise will 
be formed in a day from their falling into suitable soil. 


f | 5 n 
H. Bastin; British Museum (Natural History) 
These three photographs show the weed known as 


years ago. The left-hand picture is of the great 
Showing its generously-branched barren stems. 


ЗА ПИ АИ whorls of branches, and two barren with three fertile stems. 


fragment of the fossilized foliage of a possibly forty-foot-tall horse-t: 


The horse-tail prothallus is a small, indeterminately 
shaped leafy growth, upon which the sexual organs are 
borne. These are normally segregated, the male organs 
on one prothallus and the female on another, but fertiliza- 
tion is aided by the fact that the elaters of separate 
spores frequently become entangled, so that when the 
spores fall to the ground the chances that a female and a 
male prothallus will grow very closely together are high. 
The male prothalli are the smaller, and the male organs 
are sunk in depressions in them ; the female organs аге 
to be found at the bases of thin lobes on the thick cushion- 
like female prothallus. After fertilization the male 
prothallus dies, while the female develops into the spore- 
bearing plant that we see. 


Horse-tails are weeds, and, though some species can be 
put to good use commercially, are never cultivated. ` 
Indeed, they are often definitely harmful to cattle, the 
corn horse-tail and the marsh horse-tail (E. palustre) 
causing diarrhoea in domestic animals. Whereas the 
corn horse-tail is found mostly in clay districts, the marsh 
horse-tail frequents pools and bogs, and may often be 
found in ditches. The mud horse-tail (E. limosum) has 
similar predilections as to habitat, as might be expected 
from its name. If the commonest of the species is the 
corn horse-tail, the most striking is certainly Е. maximum, 
the great horse-tail, which, besides its unusual height, has 
notable beauty of colour and shape. It grows in wet 
and sandy places, by the banks of streams and, a favourite 
site, at the foot of railway embankments. The barren 
stems are tall and covered with branches, but this 
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IN 


HORSE-TAILS — PRESENT DAY AND FOSSIL 

the horse-tail growing in situ, arranged as a specimen, and as it appeared millions of 
horse-tail, the tallest and most imposing, both in colour and size, of all the Equiseta, 
Centre is Equisetum limosum, the mud horse-tail or smooth horse-tail, with much less 


Right is a photograph, about one-fifth natural size, of a 


ail of Carboniferous times, imprisoned in coal raised at Radstock, Somerset. 
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species is also easily recognized by its strobile spike ; this 
is conical and is borne on shortish stems, which are without 
branch-whorls and have unusually large and loose leaf- 
sheaths. Other British species are E. hyemale, the Dutch 
rush or rough horse-tail, which is more abundant in 
Holland; the shade horse-tail, E. pratense, whose 
English name indicates its habitat ; and the variegated 
horse-tail, E. variegatum, which, growing in damp, sandy 
places, has the value of holding the loose sand together. 

All the horse-tails, but particularly the Dutch rush, 
are useful in commerce for polishing, owing to the large 
quantities of silica which they contain. This can be 
obtained by burning them, when it forms more than half 
the quantity of ash secured, or by macerating the stems ; 
the silica content is so high that it will remain, after the 
vegetable fibre is removed, in the shape of the original 
stem, like a stony skeleton. 


LUB-MOSSES form the closely-related group, Lycopo- 
diales, of which the one British genus (Lycopodium) 

has about one hundred species. The only other genus, with 
a single species, inhabits the Antipodes. Known also as 
stag's-horn mosses, these plants rise from a creeping 
stem from which short rootlets descend into the ground, 
and shoot up into several tall stems, all so densely 
clothed with scale-like leaves that they appear bristly. 
They are branched, and usually at the apex divide into 
two branches of the same size which point straight 
upwards; lower branches are usually curved, growing 
first outwards and then turning upwards. It is the 
apical branches that bear the spores, one sporangium, 


A. W. Dennis 


STAG'S-HORN SPECIES 
The name stag’s-horn, sometimes applied-to all club-mosses, 15, 
strictly speaking, reserved for Lycopodium clavatum (above), the 
Y-sha) or candelabra-shaped branches of which are particularly 
analogous to the immature antlers of a stag. 
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PURGING CLUB-MOSS 
The fir club-moss, Lycopodium selago, which takes its name 
from its resemblance to the foliage of a fir tree, one of the 
commonest British species of these plants. In contradistinctic 
to the horse-tails, which have no medicinal value, club-mosses are 
emetics and purges. The fir species is a purge 


or spore case, being borne in the axil of each of the 
leaves. The prothallus that grows from a spore may be 
either green with hair-like roots, or colourless, when it is 
itself a tuberous underground root. Male and female 
organs occur on the same prothallus. A short-circuiting 
of the alternate generations sometimes occurs, when the 
sexual generation is replaced by little bulbs on the 
leaves or roots, or buds on the stems. The general 
outline of a fertile stem of the club-moss is thus very 
like the letter Y, the. two branches (like both “ clubs ” 
and “ stag's horns ") at the top bearing the spores. The 
“leg " of the letter, however, is not the same thickness 
all the way up, being thickest at the base, then thinner, 
and then thicker again near the point of division. 

The uses of the club-mosses are astonishingly varied, 
but it is doubtful if any are now utilized commercially. 
The spores were at one time employed as a coating for 
pills, and other medical uses of this plant were as violent 
emetics and purges. The spores are remarkably oily. 
and, since the oil is inflammable, have been used as 
flash-lights in fireworks; this high oil content may be 
demonstrated by rubbing an object with the spores, when 
water will not “ take " on it. Common species of club- 
moss are Lycopodium cernuum, with a green, surface- 
growing prothallus, one of the best-known species; 
L. clavatum, an emetic; L. selago, a purge; and L. 
alpinum, a mountain species, from which a dye is 
extracted. But the distinction between species of 
club-moss is not easy to make, and few species possess 
English names as do the different horse-tails. 


The Landscape of Our Land. 22 


GEOLOGYS ACCOUNT OF THE LONDON BASIN 


OF 


the millions of men and women who day after day pursue their business and their pleasure 
in London, how many know anything of the geological features of the great metropolis, 


or give a thought to the strata beneath their feet which have so largely determined the city’s 


development, and even now are powerfully influencing their daily lives ? 


Here, then, for 


the benefit of Londoners and London visitors, is London’s story as told by geology 


HE portion of England east and south of a line drawn 
JR roughly from Bridport, near the Dorset coast, to 
Yarmouth, on the Norfolk coast, may be said to 
comprise three main “ basins”: one formed of the 
Downs and the Weald, a second known as the Hamp- 
shire basin, and, finally, the London basin, the subject 
of the present chapter. The last two are both what 
geologists called “ Eocene basins” and contain all 
the Eocene rocks of England between them. The Eocene 
strata, forming the most ancient series of the Tertiary 
period, lie between and on the great beds of chalk, -so 
that the London basin, for instance, is bounded on the 
west by the Marlborough Downs, on the north-west, 
north and north-east by the Chiltern Hills and their 
extension, the East Anglian Heights, and on the south 
by the North Downs. This area is sometimes also called 
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London itself—they are only 623 feet deep beneath 
Streatham—they grow thicker in all directions outwards, 
reaching a depth of nearly доо feet at Harwich, 700 
feet at Bushey and nearly 750 feet at Canterbury. This 
fact may seem of little value, but it has an important 

bearing on the water-supply of the metropolis. 
One-fifth of London’s water is obtained from artesian 
wells sunk for the most part in the City itself, through 
the London clay and other Eocene beds into the chalk 
stratum below. The chalk acts as a great natural reser- 
voir beneath London, for, itself permeable, it is underlaid 
by the impermeable gault and upper ртеепѕапа ; thus 
rain falling on the Chiltern Hills and North Downs, 
where the chalk comes to the surface, flows down the 
sides of the chalk basin into the centre, where, prevented 
by the gault beneath from soaking away, it remains 
to provide a practically inex- 
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5 У Re haustible supply of good, clean 
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the Thames-Kennet basin, but 
the rivers of Essex and Suffolk, 
of course, also drain a соп- 
siderable portion of it. 

A long period of time inter- 

. vened between the deposition 

of the chalk and the laying 
down of the Eocene rocks, and ~~_ 
this is demonstrated in two ways 
in the London basin : first, the lower Eocene strata, which 
are underlain in places by upper chalk and in others by 
lower series, lie unconformably upon the chalk; and, 
secondly, there is a distinct break in the fossil species 
of the two series. We may suppose the history of the 
area to have been begun by the' appearance above the 
sea of the chalk beds. These remained as dry land for 
a period long enough for marine creatures to have evolved 
into appreciably different forms; then, sinking again 
beneath the waves, they were overlain by Eocene strata 
in which the new forms of life became fossilized. At 
this time the whole of the area east and south of the 
line above defined was united; later a disturbance 
formed the great anticline of the Wealden area and the 
two synclines of the Hampshire and London basins. 

Dealing with the matrix of the London basin first 
—the underlying chalk beds—we find that these vary 
considerably in thickness. At their thinnest underneath 
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UNDER LONDON 

In the diagrams above the rocks underlying the London basin are 

seen in section, from north to south in the upper (Fig. т) and 

from west to east in the lower (Fig. 2) diagram. The heights 

and valleys are considerably accentuated. The black line through 

the chalk in Fig. 1 shows the level of water. 

small pump. The thickness of the chalk layer at the 
outer edges of the basin thus offers a wide area for the 
reception of the rain, while its comparative thinness 
under London itself makes boring to water level simpler. 

Coming next to the Eocene rocks that actually form 
London's scenery, these strata number four, and may 
be conveniently divided into Lower Tertiaries and Upper 
Tertiaries—two in each group. The Lower Tertiaries 
comprise the Thanet beds (next above the chalk) and 
the Woolwich and Reading beds. Both of these strata 
are thickest in the east, thinning towards the centre, 
and the Thanet beds do not occur at all in the west 
of the basin (see diagram, Fig. 2). Found at their thickest 
О» 


in east Kent, the Thanet beds, which take their name 
from the Isle of Thanet, form the sandy soil of that 
region; sandy clay beneath with grey sand above 
forms these beds in their easternmost area, and towards 
the west they thin out to buff-coloured sand, noticeable 
in Surrey, but overlain by London clay northwards. 
Next above the Thanet beds lie the Woolwich and 
Reading beds, which underlie the clay throughout 
the basin from east to west, but mainly on the south 
side of the river. Clays and pebbly, flinty sands, in 
which marine fossils may be found, comprise the Reading 
beds proper, and lie under the clay in north and west 
London, though too deep to be found easily. The true 
Woolwich beds, which bear not marine but freshwater 
and brackish water fossils, are darker in colour and stretch 
through east Surrey and west Kent; this is underlain 
in east Kent by marine-fossil-bearing, greenish-coloured 
sands. The sequence of the fossils in these beds points 
to the formation, after the upheaval of the chalk above 
the sea, of some great river, which probably drained 
an area the size of a continent formed of much of Britain 
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and north France, and flowed into the North Sea. From 
the fossils found there it has also been deduced that at 
that time the climate of southern England must have 
been almost tropical, for the remains include portions 
of animals closely related to those now dwelling in tropical 
regions. Among the fossils, for instance, are fragments 
of tropical turtles, alligators and monkeys. 

The next layer above the Woolwich and Reading beds 
is the famous London clay, upon which the metropolis 
is built. This is bluish or brownish in colour, and varies 
in places from a comparatively “ crumbly ” soil to the 
hard, sticky, solid mass into which a spade can hardly 
be driven. A marine formation, deposited probably 
at a depth of about 600 feet near the mouth of the great 
river mentioned above, it is to be found over practically 
the whole area covered by Greater London and, under 


FROM NORTH TO SOUTH— 
That London is set in a basin is well shown by the panoramic view, 
taken with an “ infra-red " and “ long focus ” telescopic camera, 
in this and the opposite page. The photograph was taken from 
Highgate and covers the metropolis from the Old | y in the 


City to the Norwood Heights where stood the Crystal Palace. 


the surface, in Norfolk and Suffolk. It was originally 
overlain everywhere by the Bagshot sands, the highest 
of the Eocene layers, but these have been largely worn 
away or removed in the process of building London, 
though they remain in outlying parts or preserved areas 
like Hampstead Heath and Highgate. In places where 
building is of recent development, the Bagshot sands 
still remain and form areas highly favoured for new 
suburbs, the sandy soil being widely advertised by builders 
as more healthy, particularly for rheumatic subjects. 
The truth is probably that, although sand certainly 
holds the moisture less than clay, these sandy areas 
are on the tops of hills, a position which in any case 
would be healthier, even if the soil was not sandy. 


We have seen the London basin in section and ele- 
vation. If we could see it in plan from the air, its true 


—ACROSS BRITAIN'S CAPITAL 


This two-page photograph of London well exemplifies the 
vantages and disadvantages of. the i hod. 
Though in such photographs green trees appear wt i 
an enormous amount of foreshortening, these are 
by the great range and ability to penetrate mist and smoke. 


basin-like appearance could be observed m clear] 
First around London lies the ring of chalk hills, bro 

in the east by the Thames estuary ; within that a ring 
of sandy soils exists, and inside that the solid mass of 
London clay would be seen. The industries associated 
with these areas would also be found often to bear some 
connexion with the area’s geology. On the short, springy 
turf of the chalk sheep graze, flints are quarried and 
chalk-pits scar the hillsides. 

Within this region lies the ring of the outer residential 
area, new houses built upon the much advertised sandy 
soils, more expensive and more imposing than the older, 
inner suburbs of the clay region. Next comes the clay, 
the all-purpose soil, solid foundation for large housing 
estates and factories, and, as compensation perhaps for 
the dinginess of some of the suburbs built thereon, 
producing the finest roses to be seen in the country. 
Brickfields and tile factories are, or were, typical of this 
layer, pouring from their chimneys the thick smoke that 
on all too many days hangs, a pall and a reproach, 
over the greatest city in the world. 
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A GALLERY OF MARINE GROTESQUES 


THE fish described in this chapter are among {һе most quaintly-shaped in all the piscine 

creation. The Jump-sucker, as ugly and lumpish as its name suggests; the sea snails, 

so unlike the snails of our gardens ; the suckers and streamlined pipe-fish ; and, last and 

most strange, the sea-horses whose fantastic forms suggest nothing so much as the chess- 
board knights—one and all bear the marks of Nature’s riotous originality 


T is difficult to believe that form and function are 
varied on any definite plan among the saltwater 
communities. So widely differing, so grotesque and 

monstrous are some of the creatures we are becoming 
acquainted with that it seems impossible for them to have 
sprung from one single type of ancestor, and to have been 
progressively varied away from each other by the needs 
of environment. It is not until we think ourselves into 
the geological time scale of millions of years that we 
realize that there has been ample time for even the most 
drastic modification of the primal type. 

The two groups of fishes described in this chapter, the 
suckers and the pipe-fish, are curious in that they have 
each departed far from the average type of fish in both 
appearance and habits. The first and most important 
member of the suckers (Discobolt) is the lump-sucker 
(Cyclopterus lumpus), a fairly small fish never exceeding 
two feet in length, which is found in considerable numbers 
off our west coast, where the fishermen call it “ sea-hen.” 
The origin of this name shows what a remarkable creature 
the lump-sucker is, for in the spring the females lay their 
eggs in masses upon the shores between half-ebb and low- 
water mark ; the work of looking after them devolves upon 
the males, and even at low tide, when they are more or 


UNGAINLY LUMP-SUCKER 


The lump-sucker (seen with its “nest” below) is sometimes 

called the “ѕеа-һеп ” from the male's solicitous care for the eggs, 

which are laid close inshore in some slimy substance that hardens 

and adheres to the rocks. Its sucking disk (right), situated on its 
underside, is a modification of the ventral fin. 

Р. Schensky; W. 5. Berridge 


less stranded, they still cling pertinaciously to their task, 
looking just like hens brooding clutches of eggs. Such 
instances of the development of parental care are 
uncommon in marine species. 

In colour the lump-sucker is mostly black, the skin 


being thick and knobby, but in the breedi: ason the 
male, who is smaller than his mate, is br ed on the 
ventral surface, while the female is yellow. A notable 
feature is the sucking disk on the lower surface of the 
body, the framework of which is composed of five rudi- 
mentary rays of the ventral fin with a cutaneous’ outer 
margin. superimposed. By means of this disk the fish 
can cling with great force to anything it wishes. 

We have not yet finished with the curious biological 
features of the lump-sucker, for it has recently been 


UNDERWATER ‘SNAIL’ 


One of the most oddly-shaped of our saltwater fishes is the 

common Liparis or sea snail, seen above, which has no apparent 

resemblance to a snail save in its possession of a sucking disk 

* which enables it to adhere, like a snail, to rocks and stones. Its 
skin is scaleless and loose. 


discovered that it pursues the extraordinary course of 
fasting for half of the year. During the winter crustaceans 
are eaten freely, but from April to November the stomach 
never seems to contain anything but a tremendous volume 
of water, which spurts out violently if the walls are 
pierced, The reason for this fast is obscure. Naturally, 
one would expect little food to be taken during the 
excitement of the breeding season, but for such a habit 
to persist so long after spawning has finished remains a 
mystery—unless it is the result of laziness ! 


UR next suckers, the common sea snail (Liparis vulgaris) 
and Montagu’s sea snail (L. montagui), have the 


ventral disk like the above, but the body is sub-cylindrical, · 


and is covered with naked, loose skin. Their ranges are 
rather northerly, reaching to the north of Norway and 
beyond, while the former extends also to America. 
Although the next group are also labelled “ suckers,” 
they have only a superficial resemblance to the sea snails, 
for the suctorial disk is here formed from the widely 
separated pelvic fins and gristly outgrowths of the 
shoulder girdle. There are four British species in this 
genus: the Cornish sucker (Lepadogaster gouanii), which 
is marked off from the others by having the dorsal and 
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caudal fins continuous; the Connemara sucker (L. 
decandolii), which has more than ten rays in the dorsal 
fin, whereas the last two both have less then eight ; 
while the two-spotted sucker (L. bimaculatus) is dis- 
tinguished from the small-headed sucker (L. micro- 
cephalus) by having only twelve rays in the caudal fin 
instead of from seventeen to nineteen. 

None of these queer creatures is very large, the Cornish 
sucker topping the list with four inches, and, consequently, 
there is no demand for them for eating purposes. They 
are found scattered about in pools between tide-marks 
along most of our shores. The eggs, which are demersal, 
are laid in June or July, and the young fish emerge after 
an incubation period of a month or so. Most of these 
“ cling-fish " prefer tropical seas, and the British Isles 
form the northern limit of range for all four species. 

Perhaps even more remarkable than that of the suckers 
is the family to which the pipe-fishes and sea-horses 
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WHIMSICAL SEA-HORSES 


Without doubt the quaintest of all British fish are ‘the spiny 

sea-horses, a pair of which, regarding each other with what appears 

to be indignation or anger, are shown above. The prehensile 

tail is used, as is visible in this picture, to anchor the fish to 

seaweed stems. Sea-horses are about 7 inches long. 

belong, namely the Syngnathidae. Practically none of 
the members are of any economic importance on account 
of their small size, and they are all extraordinarily poor 
swimmers, in spite of their elongated and streamlined 
bodies. They mostly progress through the water in an 
upright or semi-upright position (the locomotive power 
being supplied by the vibration of the dorsal fin), so that 
their attenuated shape is of little use as an aid to move- 
ment. They are widely distributed in temperate and 
tropical regions, and are often found in brackish lagoons 
with a growth of Zostera, or grass-wrack, where their 
shape does at least aid them in escaping notice. In such 
places, too, the current is weak and they can move about 
at will, but in the open sea they must be completely at 
the mercy of the tides. 


HERE are five British species of pipe-fish distributed 
among three genera. The first, the broad-nosed pipe- 

fish (Siphonostoma typhle), reaches a length of thirteen 
inches and is fairly common round our coasts. Spawning 
takes place in May or June in deeper water than they 
usually frequent, and once the eggs are laid they are 
carried about during incubation in a brood-pouch, which 
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MARINE ‘NEEDLE’ 


Known from its uniform slenderness as the great pipe-fish and the 

needle-fish, Syngnathus acus, photographed above, has a length 

of about a foot. Its notable features are its extreme slimness 

throughout, the beak-like jaws, like a pipe’s mouthpiece, and the 
odd little fan fin at the end of the tail. 


forms on the body and tail of the male fish. Even after the 
young fish are hatched and able to take care of them- 
selves they still remain with the parent, so that they can 
return to the pouch at the threat of danger. 


Our next species, the great pipe-fish, or needle-fish 

(Syngnathus acus), is rather similar in appearance, 
except that the body projects more ventrally and the 
tubular jaws are pinched in the middle, giving the 
appearance of а sort of snout. The colouring, as in most 
pipe-fishes, is a protective mixture of brown and green. 


B., 

Lastly come three species 
all belonging to the same 
genus. The first of these, 
the snake pipe-fish (Nerophis 
aequoreus), is easily the largest, 
and is distinguished generally 
by the possession of a caudal 
fin ; sometimes this is missing, 
but only- in the larger 
individuals, where size alone 
identifies them. The other 
two smaller species, the 
straight-nosed  pipe-fish (№. 
ophidion) and the worm pipe- 
fish (N. lumbriciformis), can 


ber of rays in the dorsal 
fin, the former having from thirty-four to thirty-eight 
and the latter from twenty-four to twenty-six only. 
There is yet another creature belonging to the 
Syngnathidae, and that is the sea-horse (Hippocampus 
antiquorum), whose appearance is almost too well-known 
to need description. The curled tail is prehensile, so 
that the sea-horse can anchor itself wherever it pleases 
and is not so much at the mercy of the currents as are 
the pipe-fish. Again there is a brood-pouch for the eggs, 
but this develops only during the breeding season. The 
curious, ghost-like progress, with only the dorsal fin 
fluttering, sets these creatures apart among fishes, 


which are usually remarkable for the efficiency of their - 


locomotion. Ѕеа-һогѕеѕ occasionally appear on the 
south-west coasts of Britain and Ireland, and more 
rarely in the North Sea. 
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be distinguished by the num- - 


Revealers of Nature. 
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SIR; СНАКЕЕЗ- ҮЕГЕ 


ARELY has any scientist of modern 

R times discovered or proved an 
entirely new principle in any 
science—a principle that will completely 
revolutionize the conception and the aims 
of that science; but Sir Charles Lyell's 
book, '' The Principles of Geology," which 
began to be published in 1830 and reached 
its final revised form in two volumes in 
1868, did, in fact, bring about a totally 
new attitude towards the study of the 
forces that have shaped the landscape of 
our—and every—land. Until Lyell's time 
most geologists had belonged to what was 
called the ‘ catastrophic " school ; that is, 
they attributed the vast changes which are 
observable in geological history to great 
earth-shaking events, ог catastrophes, 
such as seem entirely to have ceased during 
the life history of Man. Lyell, by the careful 
open and arranging of evidence which 
_ he had found in all parts of Europe, over- 
` threw this school, and proved that the 
same agencies which are to be seen at work 
at the present time were those which 
produced the great geological features of 
the past. He proved, in his own words, 
* the positive identity of the causes now 
E usen with those of former times." 
is principle, known as the “ principle of 
uniformity," Lyell never claimed to have 
discovered ; if anyone can be said to have 
discovered it, it was James Hutton. “ But," 
says Lyell's biographer, “ he scattered the 


mists of error and illusion, and placed the 
idea upon a firm and logical basis." Thus 
the “ fall of the rain, the flow of rivers, the 
slowly crumbling decay of mountain, 
valley and shore,” and the effects of 
weathering in all its forms became for the 
first time objects of close study, since 
Lyell had proved that it was these, and not 
the vast cataclysmic upheavals which older 
scientists had сопјес- 
tured, that were respon- 
sible for the ancient 
monuments of change— 
the strata of the rocks 
and the shapes of 
mountains. 

Charles Lyell was the 
son of a botanist of note, 
and was born at Kin- 
nordy, Forfarshire, on 
November 14th, 1797. He spent most of 
his youth near the New Forest, whither 
the family removed during his child- 
hood, but, apart from a general interest 
in Nature, he showed no indication of his 
future career. It was at Exeter College, 
Oxford, that geology first attracted him ; 
but then it seemed too Јафе, for he was 
destined for the law. He was actually called 
to the Bar in 1825, but meanwhile, he 
was saved for geology by an affliction of 
the eyes which made close study of legal 
textbooks impossible. During his vacations 
he had journeyed through Scotland and 

1228 


then through Europe, and in 1823 he was 
chosen secretary of the Geological Society. 
Possibly his most important journey began 
in 1828, when he accompanied Murchison 
to Auvergne, going on alone to Naples 
and Sicily; it was on this tour that he 
conceived the division of the Tertiary strata 
into the Eocene, Miocene and Pliocene eras 
—names which have been used ever since 
—and it was on his return that he began 
his epoch-making work, “ The Principles 
of Geology.” 

This book had an extraordinary success 
among all classes of readers, for in it Lyell 
freed himself from the tedious obscurity 
with which many scientific writers are even 
still content, and conceived a truly popular 
work which was also a great scientific 
achievement. His friend, Darwin, to whose 
theory of evolution he later enthusiastically 
subscribed, said of him: “ The science of 
geology is enormously indebted to Lyell— 
more so, I believe, than to any other man 
who ever lived," Lyell’s other works were 
not numerous. The chief are “ Elements 
of Geology," 1838; “ Travels in North 
America," 1845; '' A Second Visit to the 
United States," 1849; and “ The Antiquity 
of Man," 1863, but there were also, of course, 
numerous important papers read before 
the Geological and Royal Societies. He was 
knighted in 1848, made a baronet in 1864, 
and died on February 22nd, 1875, being 
buried in Westminster Abbey. Не 
bequeathed to the Geological Society а 
sum of money for the establishment of the 
Lyell Medal, and a further grant, called 
the Lyell Geological Fund, for the en- 
couragement of his successors in the 
geological field. 
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Wonders of Insect Life. 21 


LONGHORN AND OTHER WOOD-BORING BEETLES 


Some of the most important and interesting of the nearly four thousand species of beetles 


found in the British 
beetles (page 94), the chafers (page 396), 


Isles are described 
the tiger beetles (page 538), the beetles of the 


in earlier chapters—e.g. the dung 


downland (page 719) and the burying beetles (page 890), and now we have an account of 


the death-watch and some typical bark-boring beetles, while 


in the plate opposite 


fifty-eight representative beetles are illustrated in approximately their actual colouring 


VERY large. proportion of our beetles аге wood- 
A borers, and while one or two of these, such as 

the stag beetle, are described in other chapters, 
the present chapter is devoted to a discussion of some 
forms of almost entirely wood-boring habit. These are 
for the most part members of the sub-order Longicornia, 
and more especially of the family Cerambycidae, beetles 
whose distinguishing feature is the great length of their 
antennae. Examples of this group are the two species 
of Rhagium which are described in page 666. Some of 
the foreign “ longhorns,” as they are popularly called, 


Т ЗАТЫ 


d А " 


MUSK MAGNIFICENT 


The musk beetle, here seen rather less than twice life-size, is 

beyond all question one of our finest beetles. Its elytra are bronze, 

often with a green tinge, and its long antennae at once proclaim 
jt a member of the longhorned group. 


are magnificent insects, and even in Britain we have a 
few which are an ornament to any collection, though 
unfortunately most of them are rather rare. 

The musk beetle, Aromia moscata, is one of the less 
rare species. It is to be found in rotten willow trees, 
and is a fine, greenish-bronze colour, with chestnut thorax, 
the head and legs being the same colour as the rest of the 
beetle, The antennae are as long as the whole body, 
an inch or so from base to tip, and the general form of the 
insect is long, parallel-sided and narrow. The larvae 
live in the willow wood, and are whitish, slightly flattened 
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grubs, armed with powerful jaws with which they burrow 
to and fro. They are typical, therefore, of all longhorn 
larvae, as indeed are those of the Rhagium beetles 
referred to above. An extremely fine insect is Prionus 
coriarius, an inch to almost two inches in length, brownish- 
bronze in colour, and rather broader than many 
longhorns. The thorax is armed with three teeth at 
éach side, and the antennae are very thick in appearance, 
each segment being widest at the far end and there 
projecting outwards at an angle, the impression of the 
whole antenna being that of a very coarse-toothed saw. 
This grand insect is local in the south and midlands of 
England, being found principally on decaying beech and 
oak trunks, in which its larval stages are passed. It is 
sometimes known as the turner. 

The honour of having the longest antennae of any of 
our British beetles falls to the timberman (Astynomus 


BRONZE PRIONUS 


Climbing stiffly down the trunk of a tree, this Prionus beetle—it 
has по “ popular " name—looks а decidedly fearsome object, but 
it is seen ‘here almost twice natural size. It is a member of the same 
group as the musk beetle pictured in the adjoining column. 
A. Leon 


SAPERDA AT WORK 


The poplar longhorn, as it is called, is a third fine 

beetle of this interesting group. Above we see an 

individual S. populi on a poplar twig, over the 

hole from which it has emerged ; the swollen, galled 

stem is clearly visible. On the right is a set insect, 
rather more than natural size. 


aedilis), in which these appendages are three inches in 
length, whereas the creature's own length is only three 
quarters of an inch. This odd, brown beetle is found 
only in certain districts of Scotland, where it feeds in 
the pine trunks. Other fine insects are to be found in 
the genus Saperda, of which S. populi is a typical 
example. This species lives in the shoots of willows and 
poplars, the borings of the larvae being often betrayed 
by swellings of the stems and also by a horseshoe- 
shaped mark made by the females when laying their 
eggs. The beetles are mostly brownish, with a dusting 
of mealy scales which gives them a paler appearance, 
and the antennae are brown and white in bands. 


EVERAL of our longhorns are really common, and one of 
these is Clytus abietis, the wasp beetle, so called on 
account of a vague superficial resemblance which it has 
toa wasp. Its body is black, with yellow lines crossing it. 
There are a broken one across the front of the elytra, 
then two marks which curve forwards, one from either 
margin, then another straight line across, and a final line 


that also curves slightly forwards in the middle. This 
insect, which is rather more than half an inch long, may 
often be found running about on dry posts during the 
early summer. Its larvae are attacked by various 
parasites, and their burrows are of convenient size to 
form the homes of solitary wasps. The holes through 
which the adults have emerged are often seen in dry 
logs and posts. The beetle walks with a quick, jerky 
motion, and may often be seen flying in the summer sun- 
shine. С. arcuatus, а close relative, іѕ'іп the colour plate. 


N flowers in the sun one may often come across an 
amusing-looking beetle whose markings are rather like 
a face. This is Strangalia armata, and it is a somewhat 
spindle-shaped insect. The elytra are yellow, with black 
scutellum, two black spots (the “eyes ”), a black line 
remarkably like a nose, and two further markings coming 
inwards from the sides of the elytra to form the 
Below these, towards the far end of the elytra, are two 
black bands, the distal one covering the end of the 
elytra. Head and thorax are black. In some specimens 
the lines and spots are more or less absent, in others they 
are larger than normal. 

Our wood-boring beetles are by no means solely 
confined to the Cerambycidae. The famous death-watch 
beetle, for instance, is a member of a very different 
group, the family Ptinidae, which is closely related to the 
pill beetle described in page 96. The death- 
watch (Xestobtum tesselatum) is responsible 
for an enormous amount of damage in old 
timbered buildings. Its larvae bore in and 
out of the beams, gradually reducing them 
to powder, often quite unsuspected by the 


“mouth.” 


Photos, П. Bastin 


LONGHORN LARVA ; 
The larvae of the boring beetles are well adapted for their situation. 
Thep Каз soft, whitish bodies, but the first segment is armed with 
a strong shield for pushing against the wood during tunnelling 
operations. The jaws, which are the excavating tools are here 
hidden from view. The Saperda larva above is X2. 
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owner of the property. 
The insect itself is a 
dull brownish 
creature, not much 
more than a quarter 
of an inch in length, 
its elytra dusted with 
lighter scales. The 
burrows may be dis- 
tinguished by their 
large size from those 
of other species found 
boring in such situa- 
tions. This, unlike 
the longhorns, is an 
indoor beetle. It con- 
fines its attention to 
timber which is in a 
certain condition of 
decay. The presence 
of some fungal agent 
in the tissues of the 
wood is also probably 
| essential before the 
larvae can digest the 
woody material; the 
fungus may, however, 
be present in the in- 
sect's stomach, not 
in the wood. The 
ticking of the beetle 
is supposed to be a sex call. It is caused by movement 
of the thorax against the elytra. 

The death-watch should not be confused with the much 
commoner furniture beetle Anobium punctatum (domesti- 
cum), the “ worm " of furniture dealers and almost the 
commonest of all household pests—though few people 
appreciate it as such, for until an article of furniture falls 
to pieces the presence of the beetle is often ignored. -This 
is a dull grey-brown insect, cylindrical in form, and may 


H. Bastia 


LONGEST ANTENNAE 


The timberman (Astynomus aedilis), 

seen above, has the longest antennae 

of any of our beetles ; usually they 
are some three inches in length. 


often be found on window panes, especially in old houses, 
on warm days in May and June. The adults, having 
emerged from the burrows in which they have spent the 
winter after pupation, are then on the wing, seeking new 
situations in which to start fresh colonies. The death- 
watch larva takes probably at least three years in which 
to complete its development, and there is evidence that 
the furniture beetle often takes as long. 


VVE have a number of other members of the same 
family as these, but the majority of them are 
pests of foods and other goods stored in warehouses, and 
many are. species that have been introduced from abroad. 
Ptinus tectus is a curious little beetle with a very small 
head and a round, reddish-brown body. It likes rather 
dry refuse such as old waste paper, and is quite often found 
in the house. Ptilinus is another genus one of whose 
species may be found boring in chairs ; it has remarkable 
antennae, pectinated in such a way as to resemble those 
of the males of moths. 
The bark-boring beetles have been referred to in several 
places, as in page 146 in the chapter on elms. The elm 


“J.P. Stirling; И. Bastin TT 
ENEMY OF ANCIENT ROOFS 
Notorious for the way in which it reduces timber to the riddled 
state seen above, the death-watch beetle (top photograph, x 8) 
is one of Man’s worst insect enemies. On the left are a death-watch 
larva and a pupa (upper object) exposed in their burrows (х 31). 
Their size distinguishes these burrows from those of other species. 
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ELM'S DESTROYER 
The elm bark beetle, our best-known member of the tamily 
Scolytidae, is seen inset above, about four times life-size. The 
larger picture shows the characteristic markings of its larval 
burrows on the elm trunk after the bark has been removed. 


bark beetle (Scolytus destructor), which has in the past 
been held responsible in large measure for the “ Dutch 
elm disease,” is a short, thick-set, reddish-brown insect. 
It may be found by turning over the bark of elms that 
have been felled and left on the ground, or by examining 
trees that show an early stage of decay. Often, if the 
tree looks obviously sickly but is still standing and has 
lost none of its bark, little piles of reddish dust at the 
base of the tree will give away the presence of the insects 
within; these piles of dust are made by the adults 
when boring their way in or out through the thick bark. 

The plan of the burrows of these beetles is a key to 
the species, for each bark beetle = 
works on а different plan. The i 7 
female Scolytus lays her eggs along 
one main gallery, from which 
others may be found radiating 
outwards. It may be observed that 
each of these galleries grows wider 
in diameter as it projects out from 
the parent burrow, for it is made 
by the. rapidly growing larva. 
When full-grown, the larva makes 3 
a little chamber and there pupates; 


H. Bastin; М.Н. Crauford 


BORERS IN BARK 


Bark beetles are all very small, and those seen in the two photo- 


graphs at the top of this column are Xyleborus dispar (left) and 
Hylesinus fraxini, both enlarged some five or six times. Гһе 
former, whose burrows are seen in the lower picture above, 


favours fruit-trees ; the latter bores in ash. 


It is worth noting that bark beetles probably never 
attack a really healthy tree, and their presence may 
safely be taken as an indication that the tree is in a poor 
state of health. If, for instance, a belt of pines suffer 
in a fire, but the trees are not quite killed, we may expect 
to find bark beetles of various species at work on the trees. 
They probably always work in conjunction with a fungal 
agent, whose presence is essential to the growth of the 
beetle larvae; the fungus works the wood into a state 
in which the tiny larvae can eat and digest it. 

The bark beetles belong to the family Scolytidae, and 
various features are considered by systematists to connect 
them with the weevils. Some of the latter are also wood- 
borers, one of the most notorious being the pine weevil, 
an insect which has at one time or another caused alarm 
in every part of the country where pines are much 
grown. Its larvae, which are white and legless, bore in 
the stems. The beetles are capable of flying, so that 
they spread rapidly once established. 
The adult insect is often over half 
an inch long ; blackish with yellowish 
or grey-green markings, it is remark- 
able for the tenacity with which it 
clings to its perch, wherever it is. 
It has the characteristic weevil 
proboscis and elbowed antennae. 
This insect is controlled by enticing 
the beetles to logs especially left 
for the purpose. The insects go to 
these “traps” and аге then 
collected and killed. Burning the 


“М. Н. Crawford 


the adult bores its way straight 
out through the bark. Ап 
examination of the burrows and a 
diagram of their arrangement 
often suffices to identify the insect. 


PINE WEEVIL 


One of the worst pests of the pine woods is 
the pine weevil, which is here seen rather more 
than twice natural size. Observe the typical 
weevil proboscis, and the thick, punctured 
elytra and strong legs with their two-clawed 
feet—all features of this group. 
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dead pine logs to abolish suitable 
breeding-places is of no use, as the 
weevils are attracted, not repelled, 
by pine smoke. 


Our Trees and Their Story. 


DOGWOOD AND PRIVET: TREES OR 
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Deewoop is as little known, perhaps, as the privet, thanks to its almost universal use as à 


hedge-plant, is generally recognized. 
even when growing 


opinion that they would be more 


HE etymology of the names of several of our trees 
and the curious misconceptions that have arisen 
concerning some of them, are discussed in several 

chapters in this section. The small tree—often it is 
little more than a shrub—known as dogwood provides 
us with another series of entertaining problems of this 
nature. The tree’s present name has no more to do with 
dogs than has that of the dog rose or the dog violet. It 
is derived from the Old English dag, meaning a goad, a 
spiked piece of wood used to drive animals, in reference 
to the hard, straight shoots of the plant. When the 
name became corrupted to dogwood, the original meaning 
was forgotten, and the plant was related to the animal. 
Dog-tree, dog-berry, dog-timber, and even houndberry- 
tree are names that have at one time or another been 
given to the tree, and a wash for dogs was even concocted 
from the bark because of these names. The tree still has 
many local names, mostly derived from the Old English 
gad, a goad, e.g. gatten, gaiter and gadrise, the last 
supposed to be a corruption of Old English gad-riis, or 
goad-shrub. The form gatteridge comes from French gaitre 
rouge, in allusion to the red bark of the twigs in winter. 

Dogwood seldom reaches more than ten feet in height, 
and is usually rather less than that. The bark of the 
main stem is greyish, but that of the twigs is a brilliant 
red, which makes the tree especially noticeable in winter, 
when it is the chief ornament of the hedges. In spring it is 


HEDGE FLOWERS 


The dogwood and privet, though almost insignificant as trees, 

bear charming flowers. Below we see, left, the blooms of the 

dogwood, and, right, those of the privet. The forms of inflorescence 

—cyme and panicle respectively—are alone sufficient to distinguish 
the two species, but the leaves provide an added clue. 


H. Bastin; A. Dennis 


Both are flowering trees, 
unrestrained in the open, that there are 


and both are so small, 
many botanists who are of the 
properly described as shrubs 


distinguishable by the sharply-pointed buds, which 
appear in opposite pairs on the stems. The leaves 
are ovate and pointed, with entire margins and veins 
that run almost parallel with the edges, and not, as is 
more usual, outwards to the margins; they are rather 
stiff, and curve downwards, so that their axis is often 
nearly parallel with the stems. Their resemblance to 
those of the privet may lead to confusion between these 
two shrubs, but the dogwood’s leaves are broader and of 
a darker green. They turn a very fine red in winter. 


LTHOUGH it is not so noticeable as, say, the elder and 
the guelder rose, dogwood is one of our flowering 
shrubs, and has fair-sized bunches of flowers, which appear 
at the ends of the branches in early summer. The manner 
of the inflorescence is а cyme. Each individual flower is 
small, one-third of an inch in diameter, and has four 
sepals, and four dull white petals, projecting between 
which may be seen the four stamens. The smell of these 
flowers is not especially attractive to human beings, but 
flies and many other insects are very fond of it, as is 
evident from the number of these creatures that crowd 
the flower-heads when the sun is out. The berries that 
result after fertilization aré at first green, but by about 
the end of September they have become black, often 
with a fine purple tinge. They are very bitter. They 
are eaten by birds, and are said to have been used 


In spite of the privet 
being better known as a 
popular hedge-plant of 
the garden than as a 
member of our wild flora, 
it is not only a native 
of the British Isles, but 
is remarkably widely 
distributed throughout 
the country. A member 
of the same natural 
order, Oleaceae, as th« 
ash, it bears little resem- 
blance, in flowers, leaves 
or manner of growth, to 
that tree. It has a 
four-cleft, funnel-shaped 


corolla, and а four- 
toothed calyx, and the 
colour of the flowers is 
white. The stamens are 


two in number. 


Left tó grow by itself 
in a suitable situation 


with fairly good soil, the 
privet will sometimes 


grow to a small, shght | 
tree of about twelve 1 
to fifteen feet in height, || 


British Museum (Natural History) 


The dogwood is seldom seen in any other position than that of a 
hedgerow tree, but this specimen (above) is growing isolated 
in the open, with the result that it gives the impression of being 
larger than it really is. Its form is more or less due to its wind- 
swept situation, for growth has been lateral, not vertical. 


in soap-making on account of an oil which they contain ; 
this oil was also apparently burned in lamps in this 
country. They may be distinguished from the berries of 
breaking buckthorn (see page 817) by the fact that they 
contain only a single seed each, instead of two seeds, 
and they give a purple, instead of a greenish stain. 
Besides being used, as already remarked, for making 
goads, the wood of dogwood is good for skewers, on 
account of its great hardness and its property of not 
splitting. Arrows, mill-cogs and toothpicks are other 
objects that have from time to time been made from the 
wood, which burns well and makes good charcoal suitable 
for powder manufacture. Its chief merit, however, lies 
in the beauty which it gives to hedges in winter, 
brightening many a dreary roadside with its scarlet twigs. 


oGwoop’s Latin name is Cornus sanguinea, the generic 
name referring to its hardness—cornu is the Latin word 

for horn—while the specific name refers to the blood-red 
colour of the twigs. Another popular name for the tree is 


wild cornel; its dwarf cousin, dwarf cornel, is a typical | | НИ ЕШ Ў i 

alpine, and is described and illustrated in the chapter «d. DOGWOOD FRUITS 

dealing with alpine plants in the section on The Flowers _ he berries of the dogwood (above) are round and measure less 

of Our Countryside (pages 625-626). Dogwood is generally Твога an inch across. They are реке: feat OA 
elles 5 б А ; the 

distributed in England as far north as Westmorland E ne EA ails thüse of iod similar trees, and are 

north of that county the dwarf cornel seems to replace it. often eaten by birds as soon as they are ripe. 
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not exceed the stature of a hedgerow bush. Its ability 
to withstand constant clipping, the strength and energy 
of its growth, and the fact that it is practically evergreen 
render it peculiarly suitable for hedges, and, where it is 
not native, it is planted widely for that purpose. In 
many districts, however, it covers wide areas as a 
straggling, bushy thicket, especially being found in 
association with blackthorn. Near the sea it spreads 
over rough cliff-bottoms, and forms a suitable resting- 
place for arriving migrant birds, covering the rocky 
foreshore with thick undergrowth. 


Flowers and Fruits of the Privet 


HE flowers of the privet—botanically, panicles—occur 
in spikes, not in flattened cymes as in the dog- 
wood, and they have a very strong, slightly sickly odour. 
They are succeeded by shining black berries, which are 
poisonous to Man and are very conspicuous later in 
the year; each berry contains two seeds. The flowers 
appear later than those of most shrubs, not being in 
evidence until June is well advanced. The leaves are 
bright green, opposite and smooth, without the strong 
venation that characterizes those of the dogwood, and 
considerably narrower than the leaves of that tree. . They 
do not fall until the end of the year, and in some cases 
remain until the following spring. 

Privet, though it makes such fine hedges, has the 
disadvantage of being a very greedy plant, impoverishing 
the soil of the beds that are made under its shade ; it is, 
therefore, not possible to grow much along the base 


8. V. Waters 


PRIVET BERRIES 


The berries of privet (above) are amongst the most ornamental 
of any in the autumn hedgerow, for they are a brilliant and shining 
black, and their spikes stand out-from among the foliage. Notice 
the distinctive leaves of this tree, narrower than those of any 
other hedgerow species with which it could be confused. 


Н. Bastin 


Growing here as a small, shrubby tree in the open, the privet has 

an individuality unusual in a species which is more usually a 

well-trimmed hedge-plant. The spikes of white flowers show up 

plainly against the dark, shiny green of the leaves which, though 
small, are exceedingly numerous. 


of a privet hedge. The plant is best grown from cuttings, 
and is so vigorous that almost any piece, stuck into the 
ground, will grow with ease ; layering and growing from 
seed are two other methods by which it may be pro- 
pagated. The last of these methods is said to produce the 
finest plants, but the seeds do not appear to germinate 
until their second season, so that for producing a hedge 
quickly layering is probably the best method. The 
leaves are said to have been used formerly in medicine, 
especially for affections of the mouth and throat. A great 
advantage of this plant, and one that has long been 
recognized, is its ability to withstand the smoke of cities, 
and for that reason it is planted in hedges and shrubberies 
in places where no other species could survive or flourish 
in even a minor degree for more than a year or two. 
Apart from a few small insects that live on the leaves 
of the privet, one notable moth inhabits its foliage. 
This is the privet hawk moth (see page 879), one of our 
finest species, whose green caterpillars, with purple and 
white stripes, may be found in considerable numbers once 
they become established on even a small strip of hedge. 
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Our Birds and Their Eggs. 40 


A COVEY OF BRITISH GAME BIRDS 


BECAUSE of their dietary importance the game birds are better known than many, perhaps 
most, of the species described in the earlier chapters of this series, but the features which 
appeal to the epicure are not those which the ornithologist will hold of most account. 
Below, then, we have a naturalist’s picture of our principal game birds—the pheasant, . 
red-legged and common partridges, black grouse, capercailzie. ptarmigan and quail 


RIDE of place amongst our game birds must be given 

, to the pheasant—one of the very few of our wild 
, birds that аге not native to Britain—on account 
of its popularity as a sporting and table bird, its fine 
appearance and its wide distribution. The exact date 
of the pheasant’s introduction. does not appear to be 
known, but it is referred to a few years prior to the 
Norman Conquest. The bird that we call a pheasant 
today, however, differs in several notable particulars 
from the bird as originally introduced, by reason of 
frequent and .wide-spread introductions of other species 
atlater dates. The white neck-ring, for instance, which 
is so distinctive a feature of our modern pheasant, is not 
found in the original species, Phasianus colchicus, which 
was the bird introduced. This species is native in western 
Asia, but the white ring comes from the Chinese 
P. torquatus, introduced in the eighteenth century ; and 
this is not the only influence visible in present-day birds. 
Although great numbers of pheasants are artificially 
reared and “ put down " in the game preserves every year, 
there is a fairly large wild population, for the bird is hardy 
and would survive even if it were not protected in this 


HANDSOME PHEASANT 


The pheasant, one of our commonest and best-known birds, is 
not a native of Britain, although it has been with us since the days 
of the Normans. The specimen below is fairly near the original 


туре, for it lacks the narrow white collar seen in many cocks. 
W S Bordar 


country. But the conditions under which it is now reared 
have probably influenced the bird wherever it is found, 
and its life here is not such as it would lead in its native 
haunts. A noteworthy point about the pheasant is that 
it is essentially a ground bird, running rather than flying 
when danger threatens, and, consequently, it must be 
made to behave in an unnatural manner if it is to give 
the good sport for-which it is bred and protected. There 
has been much controversy—influenced to a varying 
degree by local politics—concerning the effect the pheasant 
has on the countryside, especially as regards damage to 
crops. As so often happens when this charge is made, 
evidence can easily be produced to show that a large 
number of harmful plants and insects are eaten as well 
as the grain which is said to be devoured by the birds 
at times. The pupae—“ eggs," as they are often 
erroneously called—of ants are among the natural foods, 
and others are the cuckoo-spit insects—whose froth some- 
times chokes the young pheasants—and the spangle galls 
on the oaks. 

A rich red-brown is the prevailing tone of the pheasant’s 
plumage, the edges of the feathers being paler. The 
feathers of the breast have a metallic sheen, and no 
other of our birds has the same long, pointed tail, bottle- 
green neck and red face and wattles А varyi 
amount of white appears in the cocks, according to 
the amount of influence of various introduced species, 


- zi but the hens, though 
|| some are dark and 
others paler, lack the 


brilliant colours of the 
cocks, and are, in general, 
buffish-brown. As is the 
case with many birds, 
the edges are consider- 
ably paler than the 
central parts of the 
feathers. 

The pheasant is actually 
a tree-roosting species, 
but. under all normal 
conditions it nests on 
the ground, in a well- 
sheltered hollow under a 
bramble bush, the trailing 
branches of some tree, or 
the thick bracken on the 
edge of the wood, for 
its habitat is essentially 
woodland. The hollow 
is lined with dry leaves, 
and the eggs, which are 
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of a uniform olive- 
brown, are ten, twelve 
or even more in num- 
ber. Sometimes the 
eggs in a nest may 
have been laid by two 
hens, and the bird is 
also rather apt to lay 
in the nests of other 
birds. Polygamy prob- 
ably occurs frequently 
among pheasants, but is 
not an absolute rule. 
The pheasant, however, 
is so “ interfered with ” 
in order to preserve its 
eggs, which are usually 
taken from it and put 
under a foster-mother, 
that it is very hard to 
say just what its habits 
really are in the wild. 
Another of our game 
birds ranks with the 


3. Hearn 


SHARED HOME 


Under normal circumstances the hen pheasant lays a dozen or so 

eggs and the twenty-one eggs seen in this nest are probably 

the product of two hens who have collaborated in their domestic 
arrangements—a not infrequent happening. 


pheasant as an introduced species, namely the red-legged 
or French partridge, which was brought here from the 
Continent towards the end of the eighteenth century. It 
has proved a successful colonist, and in all England, except 
the extreme western and northern counties, it has spread 
and multiplied. It is larger, but shorter in the wing, 
tlian our native partridge, and is easier to see, for its 
plumage is paler and more striking. The upper. parts are 
pale brown, shading to reddish on the back and greyish 
on the head, and the face and throat are white, marked 
off by a black line which crosses the throat. Below this 
line there are black markings on the pale grey breast, 
and the flanks, which are also pale grey, are barred with 
white, black and reddish. The legs are bright red. 


A Brook 


The hen pheasant (above) is well concealed by the natural 

camouflage of her plumage, the dark feathers having pale margins 

which break them up into a leaf-like chequerwork. On her back 
is a youngster, at most a few days old. 


Like the pheasant, the French partridge nests in a 
hollow, lined with grass and leaves, usually at the base 
of a hedge or bush. The eggs are pale buff, with small, 
reddish spots, and vary enormously in number ; nine is 
probably about the average. The bird perches on walls 
and branches and sometimes builds on the top of a hay- 
stack, but in general it is a runner, like all the game birds, 
and its speed on foot is remarkable. This bird is in some 
places ousting the common partridge, for it is larger and 
more enterprising, and if there is a. passive conflict over 
food, it is the red-leg that usually wins, the common 
species being gradually driven from the district. This 
fact has given rise in some places to the mistaken idea 
that the French partridge kills the smaller bird, The 
red-legged partridge is not now so willingly protected, for 
it provides fewer possibilities for * driving" than does 
the common partridge ; indeed, many sportsmen regret 
its introduction, which has perhaps been prejudicial to 
the native bird. There are indications that isolated 
individuals of this species may sometimes reach us on 
migration, or, at least, when driven by storms or other 
conditions from their native haunts in south-western 
Europe. The French partridge has the reputation of 
being one of the hardest of all birds to photograph at the 
nest, on account of its extreme wariness. 


HE common partridge well deserves the name that has 
been given to it, “ the little brown bird," for brown 

is the general colour of its plumage, and it looks small 
when compared with the other game birds. It is very 
largely a bird of the cultivated areas, although many 
fine coveys of partridges are found on heathy districts 
in the south of England and in such apparently barren 
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RED-LEGGED PARTRIDGE 

The French or red-legged partridge was introduced about a 

hundred and fifty years ago, and spread so rapidly that it has 

in many parts ousted our native bird—a fact that is deplored 

by sportsmen though country ramblers are glad to see the red- 
legged because of its handsome appearance. 


parts as the Inner Hebrides, where they live among the 
sand-dunes, It is, however, in the cultivated parts of 
East Anglia, where there are vast acreages of “ roots " and 
other vegetable crops, that the partridge is most numerous, 
and there, of course, it is a highly protected sporting bird. 
Like the other game birds, it is a runner, but is said to 
be less prone to this habit than the French species, and 
it is very swift on the wing, although it seldom flies for 
any distance. When put up in the open field, it beats 
rapidly with its wings, then sails smoothly over the 
hedge, alighting on the other side 
and taking to its feet to find the 
nearest cover. If it chooses to sit 
tight it is not easy to see, for its 
plumage harmonizes well with the 
background of leaves or bracken. 
Partridges are sociable birds, and 
in winter some of the coveys are 
very large, roosting and feeding 
together. The partridge probably 
eats rather more insects than does 
the pheasant, but it is also fond of 
grain and seeds and fresh young 
shoots of all sorts. The birds 
roost on the ground, sitting in a 
circle with their heads pointing 
outwards, a procedure known to 
keepers as ''jugging." The nest 
(see page 167) is made in the grass 
or herbage beneath a bush; it is 
of the same type as that of the 
red-legged species, and contains an 
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even larger number of 
eggs, which are- like 
small pheasants’ eggs, 
though broader in pro- 
portion to their length. 
Nests with eggs may be 
found from April until 
almost the end of summer. 

On the greyish-brown 
plumage of the partridge 
are fine markings of 
black and bolder mark- 
ings of red-brown and 
buff. ' The most dis- 
tinctive 
chocolate-coloured horse- 


feature is а 


greyish 
breast, and the forehead, 
face and 
chestnut The 
birds are even browner 
than the adults 


shoe patch on the 


throat are 
young 


and the 


horseshoe marking is 
often more or less absent 
in the female. 

In Chapter 36 (page rrir) the British red grouse, а 
race that is apparently peculiar to our islands, is 
described. : The British black grouse has been shown in 
fairly recent times to be also a more or less separate race, 
differing in small but constant details from the Continental 
he north of England, 


species. It is found in Scotland and 
in Wales less frequently, and in south-west England—in 
such places as Exmoor and the Quantock hills—more 
rarely: still. It is less a bird of the moors than thered 


grouse, and yet cannot be called a 


QUAIL FAMILY 


it 7 inches 


Our smallest game bird—it is abou 
is also one of the scarcest of tl allinaceous I 
In this photograph of а whole family of this species 
how close is its resemblance to the common dor 
H. Crawford. 


in Br 
> сап 
fowl, 


The photog 
little bird ly 


graph above, the proud hen bird is t 
standing over them to dry their feathe 


like the pheasant; its home, in fact, is usually the 
fringe of some large wood that runs on to the moors, 
where there are bracken and thickish scrub in addition 
to heather and woodland. 

The blackcock, as the bird is also called—this name 
applies really to the male bird only, the female being often 
known as the grey hen—is a fine bird, his characteristic 
feature being the tail, the feathers of which are curled 
outwards so that the general shape is that of a Y with 
the arms curved out and downwards. The upper parts 
of the bird are blue-black, with browner wings, and there 
is a white wing-bar in addition to white under-tail 


GONE 
of this 

pouse to dry 

On the 


GETTING READY AND 
in the photog e t 
ther partri 


{гї р 
(below). 
has gon A 


raph to the left shows the first of a brood of partridge ch 
ng damp and still, almost inert, among the unhatched 


ch other by 


HATCHING AND HATCHED 


ks to hatch, the 
In the photo- 

z to brood her newly-hatched family, 
e that the “nest” c s of a mere 
tree trunk. 


ginn 
‚М 
hollow at the b 

coverts ; over the eye is a vermilion wattle. Тһе hen 
bird has a normal tail, is buffish, with black markings, 
and has a much less noticeable wattle. The blackcock 
nests usually on the ground. The eggs are yellowish 
with red speckles. During the nesting season the males 
are very pugnacious, assembling at accepted spots to 
spar and show off before the hens. Here all the rivals 
foregather and compete, the ground being worn away 
where these tourneys take place. 

More of a tree-loving species than the partridges, 
the blackcock is less so than our next species, the 
capercailzie, our largest game bird, the male of which 


page: when all the 
them and keep them 


the hen bird. 


ae 
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ч, 


very common in the pine woods, for it eats the young 
leaves and shoots, though at the same time it takes any 
insects it may find on them. The nest is on the ground 
and the eggs may be described as a larger edition of 
those of the black grouse. 

Yet another game bird found in Britain is the quail, 
a very small bird, only some seven inches in length, and 
with a wing-span of about ten inches. A summer 
visitor, but nowhere common, it has a reputation for 
rarity which is enhanced by the fact that it is probably 
often overlooked, being shy and never very easily seen. 
It looks like a very small, pale partridge, the general 
colour being sandy, paler on the wings and flanks, marked 


A. Brook 


STRAPPING CAPERCAILZIE 


By far the largest of our game birds, the capercailzie (above) 
found in present-day Britain is a descendant of stock introduced 
à century ago, although once the bird was a native. This W. s. 
photograph shows that in markings, build and general form the 
nen bird, at least, resembles the other members of its group. 


Berridge 


BLACKCOCK HEN 


Very unlike her smart spouse, the female b 


ock is. often 


measures nearly three feet from the tip of the beak known as a grey hen, and here we see a bird sitting tight on her 
he г а > Ёз: shallow-scraped nesting site on the heathy moor bird, 
to the end of the long and finely developed tail. The though usually connected with the north, fount o in 


female is very much smaller. This is a bird of the pine E Heu Wales und. Somers 


woods of Scotland. The capercailzies of today are not 
indigenous, having been put down in 1837, when the 
native stock had been extinct for many years, at least 
in England and Scotland. LE. 

A fine, heavily built bird, the capercailzie is greyish- 
black with a greenish metallic sheen on the breast, a 
blackish ruff and a tail of very large feathers, brown, 


with black on the back, and, in the male, with a dark 
brown collar. Often the only sign that the bird is in a 
locality is its call-note, a whistle which has given rise 
to such local names as '* wet-my-feet " and “ but-for-but.” 
The nest is a hollow on the ground, lined with dry grass, 
and the eggs are buff with brown mar kings. 

Finally, we have the ptarmigan. A bird of the nor ther 


with a thin black and white band running round it. mountains, this is grey above and white below in sum 
The hen bird is reddish-brown, with paler markings, whitish almost all over in winter. Both sexes have a 
and- paler below with black and white markings. The scarlet comb, that of the cock being the larger, and 


the hen is browner during the breeding season. The 
tail is blackish and the wings white, at all times. s 
if this is not possible, two stages will do 


-end, but the bird will be more 
feet of the 


cocks fight in the spring, as do all the grouse tribe. 
The capercailzie does considerable damage if it becomes 
but twelve are better. Such a camera should 


not cost more than /2 to 24, second-hand. 
The rest of the apparatus needed in the 


ON PHOTOGRAPHING BIRDS. 1 


in а w 
The notion that bird photography is a nervous—until it is within ten 


very expensive hobby is. quite erroneous. field is as follows: tripod, preferably nest. When all is ready, fix up the camera 
Some outlay is necessary for apparatus, wooden, with tripod screw attached ; hide, stably, focus carefully on the eggs, and 2 
but running expenses are small, especially made of a framework and covering of make yourself. absolutely comfortable. 2 
if one does one’s own developing and sacks; a tubular hood to fit on the lens Then get the friend to fasten up the hide 
printing. and prevent the hide material slipping securely, so that it does not flap if there isa 

over it (this must not be too long or the wind blowing, and to walk away, drawing 


Cameras vary greatly, but the best for a 
beginner to use is a folding camera of a 
convenient size, such as }-plate, with a 
good make of f/6'8 or 4'5 lens. A leaf 
shutter, such as the Compur, is preferable 
for all-round work, because it makes less 
noise than a focal plane. Roll films are 
not advisable, because focusing has to be 
done by scale; it is better to put up with 
the extra weight of plates, and have a 
ground-glass screen at the back to ensure 
accurate focusing. Six dark slides will do, 


field of the lens will be obscured) ; quanti- 
ties of safety-pins to pin camouflage on 
to the hide; something to sit on; and, 
finally, a friend to fasten up the hide and 
to walk away. 

Ground-nesting birds are the best to 
start on—for instance, а lapwing. Set 
up the hide thirty yards away from the 
nest, taking care the sun will be behind 
the camera when photography is attempted. 
Move it up by easy stages from day to day— 
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as much attention to himself as possible. 
Slides and note-book should be placed near 
at hand, for pockets become inaccessible 
in such a cramped position. When the 
bird returns, the photographer must 
remain as silent and still as he possibly can. 
It is best to let the subject settle and 
incubate for a while before making an 
exposure, otherwise the click may unsettle 
her. When she is. used to it, as many 
pictures may be taken as needed. 
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} Our Freshwater Fishes. 9 


BEARDED FISH OF OUR INLAND WATERS 


OF the great carp family—the piscine family that includes more species than any other— 
descriptions are given in earlier chapters of the carp itself and the goldfish (see page 882), 


the minnow (see page 559), and the chub, dace, roach and rudd (see page 1191). 


Now 


we come to consider another batch of the same family, the tench, barbel and gudgeon, 
all of which are © bearded ” in the sense that they possess barbels 


LL three of the fish described in this chapter, the 
А barbel, the gudgeon and the tench, are members 
of the carp family, and are remarkable for having 
small, fleshy growths on their chins, called barbels 
(Lat. barba, beard). It seems probable that these 
appendages serve some sensory function, since each 
species is a bottom-feeder and gets its food by foraging 
on the bed of the river or lake where it dwells. 

It was a fact well-known as far back as the days of 
Izaak Walton that the barbel (Barbus fluviatilis) is a 
dangerous fish to eat, because the roe or spawn is poison- 
ous; it provides, however, excellent sport for the angler 
and runs to quite a large size, the biggest fish caught on 
rod and line in British waters weighing eighteen pounds. 
In length it sometimes grows to as much as three feet. 
The barbel is distributed widely over central Europe, 
but shows a distinct preference for large rivers such as 
the Danube, and in the British Isles it is not found in 
any great numbers outside the Thames and the Trent. 

Neither a coldwater fish like the trout, nor a lover of 
warin, sluggish streams and ponds like “the tench, 
the barbel seems to preserve a middle course, inhabiting 
reaches where there is fairly deep water and a moderate 
current. The shape of the body is elongated and the 
snout longer than that of the carp; it can also be 
distinguished from that fish by the fact that the dorsal 
fin has only eight or nine branched rays instead of double 
that number. Its colouring is not quite as striking as 
that of the roach or perch, but close 
examination will show it to be quite 
a handsome fish, with a greenish-brown 
head and back shading to yellowish- 
green on the sides, while there is a 
suspicion of bronze all over it. The 
pectoral and pelvic fins are tinged 
with a faint red hue. 


During the winter the barbel retires 
to the deep water and lives a somewhat 
sluggish life. Even in summer it prefers 
to keep out of the way in the daylight, 
and comes out to browse over the 
bottom during the dark hours for its 
food, which consists of worms, crustacea 
and insect larvae. When spawning 
time arrives in May and June the barbel 
seeks a gravelly stretch in fairly deep 
water, and lays its eggs there, covering 
them over with sand and pebbles ; 

"there may be as many as six thousand, 
yellowish in colour. The period of 
incubation lasts about a  fortnight. 
At this season the male develops 


мы. чы 
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warty projections or tubercles on the head, as do other 
members of the carp family. 

A much smaller fish than the barbel, the gudgeon 
(Gobio fluviatilis) can readily be distinguished from it by 
possessing only two barbels, whereas the larger fish has 
four. In other respects also it is quite different, being 
large-headed, brown on the back and silver on the sides, 
while it has black spots on the body and tail. Gudgeon 
have the reputation of being fairly easy to take. They 
are quite common in our streams, except in some of the 
western parts of England and the whole of Scotland, 
and plenty are found in Ireland. Abroad, their distribu- 
tion extends across Europe as far as the Caspian Sea, 
omitting only the more southern districts, such as Greece 
and the Iberian peninsula. 


N spite of being a bottom-loving fish, as may be 

- deduced from the presence of barbels and the ventral 
position of the mouth, the gudgeon prefers clear-running 
water and gravelly beds, quite large shoals being some- 
times found lying near the bank in a favourable part of 
the river or pond. 

As is the case with most fish, running water is 
a necessity during spawning time, which occurs in May 
and June. The female deposits her adhesive eggs on the 
bottom, a few only at a time, and, as she may lay from 
one to three thousand in a season, spawning lasts through 
the summer. The ova are very small and transparent and” 
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BARBEL WELL-NAMED 


Unlike its relative the tench, which was supposed to have medicinal roperties, the barbel, 
represented above, has always been recognized as a poisonous fish, and certainly the 
roes—both soft and hard—are injurious. 
given the fish its name ; these are probably sensory organs and not weapons of offence. 
Though not edible, the barbel is highly esteemed by anglers for the sport it provides, 


Notice the barbels on the chin which have 
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GREEDY GUDGEON 
The gudgeon, since it will readily swallow the 
smallest worms and most obvious bait in its 
greed for food, is an easily-caught little fish. 
Although for size it does not compare with 
tench or barbel—it is only about six inches in 
length—it makes good eating cooked and 
served like whitebait. 


the larvae hatch out after an incubation 
period of ten days. 

The gudgeon rarely exceeds six or 
seven inches in length, but it is 
accounted an excellent fish for the table. 
Its flesh has a delicate flavour, and, 
if properly treated with egg and crumbs, 


can prove a delicious dish. The old 
writers state that it was regularly | 
fished for commercially but now, | 


though it may be found on the тепи | 
of a Thames-side hotel, it is little 
known elsewhere. 

In the days of Izaak Walton it was generally believed 
that there was some healing property in the slime secreted 
by the tench (Tinca vulgaris). For this reason the fish 
was called the physician of fishes, and was credited with 
the power not only of keeping itself in health by this 
means, but also of healing other fishes that it touched. 
Thus, as Walton naively remarks, “ it is observed that 
the tyrant pike will not be a wolf to his physician, but 
forbears to devour him, though he be never so hungry." 


ALTON was also acquainted with the tench's prefer- 

ence for muddy and sluggish water; one of its 
favourite haunts is а still pond with plenty of weed and 
slime at the bottom, where it can bury itself away during 
the winter and remain in a torpid condition. Even in the 
summer it feeds chiefly by night, searching among the 
weeds for crustacea and insect larvae, while freshwater 
molluscs have a special attraction for it. The tench is 
not an unhandsome fish. It has two small barbels at 
the angles of the mouth, and its body is covered with very 
small scales of a dark olive-green colour; along the lateral 
line these scales are golden yellow, a distinction which 
marks it off from all other members of the carp family. 


The eye is red and the fins are of a very 
deep brown colour, which no doubt 


haunts. The heaviest tench taken in 
the British Isles, in a lake that had 
been drained, weighed Іт lb. 9} oz., 
but a weight of 3'to 4 lb. is the 
usual. In-length it averages one foot, 
six inches. 

It is stated that tench are often dis- 
covered living quite happily in the 
mud of ponds that have almost dried 
up in the heat of the summer, and they 
are, indeed, generally remarkable for 
their tenacity of life when taken out 
of the water. Among British fresh- 
water fish the tench is the latest to 
spawn, the spawning period falling 


8. C. Johnson 


The tench, noted for the slime that cover 
least active of our freshwater fish; del 
streams or stagnant ponds and in mud and Е 
in the slimy bottom, emerging to feed only at nig 

undisturbed and in seclusion to a good age. 


е 


between the months of April and August. As with the 


gudgeon, the eggs are not all laid at once, but at several 
intervals, which lengthen out the period to this extent. 
The eggs are small and very numerous, and are laid on 
the strands of waterweed ; they hatch in a week. 

Contrary to the usual notion that mud-haunting fish 
taste muddy, the flesh of the tench makes quite good 
eating, and most people who have tried it rank it higher 
than that of the roach or dace. Probably in England 
the monks used to keep tench in their ponds, where the 
muddy, still water would be most suitable, but even now 
there is a great demand for the fish abroad. 

Late evening or early morning is accounted the best 
time to catch tench, these times approaching nearest to 
the fishes’ nocturnal feeding hours. They will take 
worms fairly readily, but are rather spasmodic in their 
activities, for after a big haul has been made from a pond, 
no more may be,caught for years. 
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serves to camouflage it in its muddy A 
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Crops of Our Countryside. 11 


WHAT EVERY MARKET-GARDENER GROWS 


POTATOES, ‘beans, peas—it is not too much to say, perhaps, that every market-gardener 


is concerned with the production of the: 
universally-consumed vegetables. In this ch 


se all-important and, in Britain, at least, 
apter we are told something of the way in 


which they are raised, not on allotment or in back garden but on the far-spreading farms 
of East Anglia and the counties of the central English plain 


HE raising ot vegetables for consumption in the 
RR home is largely regarded as not so much farm- 
ing as gardening, and to it the term “ market- 
gardening ” is usually applied. This term is all too 


` -often misunderstood by many town-dwellers, who suppose 


market-gardeners to be the owners of small pieces of 
land not dissimilar from their own back gardens, 
whereon they grow, under old-fashioned methods of 
hand-cultivation, insignificant crops for the main pur- 
pose of feeding their own families and sell the surplus, 
if any, as a side line. Nothing could be further from 
the truth. The cultivation of potatoes, beans, peas 
and other vegetables is practised on a wide scale, and 
has every right to be regarded as farming in its proper 
sense. It is a whole-time occupation, as we shall see, 
and in its way as important as the growing of cereals 
or fruit. Let us consider potatoes as ап example. 

One of the strangest monuments to be encountered 
by the traveller on the Continent is to be found at Offen- 
burg, in Baden, Germany, where there is a statue of a 
figure familiar to Englishmen, , bearing the inscription : 
“ Sir Francis Drake, Introducer of the Potato into Europe 
in the year of Our Lord 1580." Of all the memorials 
to Drake in England probably none commemorates him 
in this capacity, and this attribution to him of one of 
the most famous achievements of Sir Walter Raleigh 
will strike the English visitor as typical of Teutonic 
perversity. Actually, neither Drake nor Raleigh nor 


Hawkins, nor any of the other Tudor sea-dogs introduced 
our favourite vegetable into Britain, or, if by chance they 
did bring with them a tuberous plant from the New 
World, it was not the potato as we know it but the inferior 
“ sweet ” potato. Potatoes almost certainly made 
their way to England through Spain, whither they 
came from Chile or Peru in the galleons of the con- 
quistadors, and whence, centuries later, they returned * 
to the New World as established varieties for cultivation. 
The wild potato of South America is entirely unrecog- 
nizable as the parent of the tuber of our tables, for shape, 
colour and flavour have been modified out of recognition 
by the work of breeders. 

Solanum tuberosa, our vegetable, is only one of about 
twelve hundred species of Solanum, the vast majority 
of members of which genus are unable to form tubers 
under the ground. Some of the other plants of the 
family Solanaceae are described in Chapter 30 (page 931) 
of the Wild Flowers section. The food value of the potato 
lies in the quantity of starch contained in the tuber— 
about r5 per cent—the remainder of the root being 
composed of some 75 per cent of water, about 2 per 
cent of protein, a minute quantity of sugar, and other, 
valueless substances. The ''flouriness" so beloved by 


POTATO HARVEST 
Classed with the cabbage as Britain's favourite vegetable—and 
by forcign critics of our cooking as our only one—the large, floury 
potato is certainly one of our most popular foodstuffs. Rows of 
these tubers laid to dry on the ground where they have just 
been dug up are among the commonest sights in field and garden, 
Sutton & Sons, Ltd, 
Я, м Ё 


. Tattersall 


BUILDING THE CLAMP 


Most of our crops are stacked in some way, and potatoes are no 

exception. In the photograph above a. potato clamp is being 

made ; turf is first removed and then the tubers are piled into a 

neat triangular heap in the shallow pit thus made, which 7is 
sometimes lined with straw. 


English potato-eaters is proportional to the amount of 
starch in the tuber, and it is the starch also that provides 
the basis for the manufacture of spirit from potatoes. 
In France “ floury”’ potatoes are not regarded with 
favour, and French potatoes contain more nitrogen and 
less starch than English ones. The potato berries, shown 
in the plate facing page 931, are definitely poisonous. 


Cultivation of potatoes is beset with many difficulties, 
the chief of which 15 their susceptibility to diseases. 
Potato diseases are many and various, the most harmful 
including potato blight (the worst), wart disease, pow- 
dery or corky scab, dry rot, sclerotinia disease (prevalent 
in Ireland), leaf-roll and a number of virus diseases, to 
say nothing of the dread scourge of the Colorado beetle. 


Growing Potatoes Immune from Blight 


HE incidence of disease, however, has, oddly enough, 
been of benefit to both growers and consumers, for 
after every severe wave of blight a new impetus is given 
to the breeding of disease-immune varieties, with the result 
that it is now possible to secure varieties that are free 
from practically all these diseases. Among such varieties 
are many whose names, owing to their recent introduction, 
will be unfamiliar; they include Arran Crest, Arran 
Comrade, Arran Banner, Di Vernon, Majestic and Golden 
Wonder. Of the older varieties Great Scot has a high 
degree of immunity, but the famous King Edward potato 
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may well be ousted by newer varieties, its susceptibility 
to blight outweighing its value as a cooking tuber. The 
selection of varieties is, therefore, the first difficulty 
facing potato-growers; they are divided into four 
groups—first earlies, second earlies, early maincrop and 
late maincrop—and all have their immune and sus- 
ceptible varieties, whose weaknesses and strengths have 
to be carefully studied in relation to the demand. 


OTATOES will grow on any soil, but by no means all 
localities will support tubers of marketable value. 
Old Red Sandstone areas produce the best crops, and 
heavy and wet clays the worst, but between them are 
many grades of land, the possibilities of which have to be 
explored by experiment. The chief value of the potato 
crop to the large farmer is that it cleans the ground, 
leaving it suitable for a following sowing of oats « 
crop easily damaged by weeds. Potatoes are also often 
put down on a ploughed-up field as first or second croj 
and so hardy are they that they often need no rotation, 
growing on the same ground year after year. 


›г other 


) 


Allotment holders who push a few seed-potatoes into 
the ground every Good Friday would be surprised to 
learn how arduous and long is the before-and-after- 


cultivation given to potatoes by growers on a large scale. 
Beginning in autumn, the land is cleaned and ploughed, 
dung being dug in several times during v г, and 
in spring an intensive course of harrowing and culti: 

is necessary to produce the deep tilth that potatoes love. 
Next, rows are prepared with the ridging plough, and, 
in February (for earlies) but mostly in April -(and, 
traditionally, always on Good Friday), the seed is put in. 
The ridged rows are next harrowed down and then 


iting 


BEANS IN THE FIELD 


From the wrinkled shape of the broad bean po 
graph below it is clear that they are well 
* seeds "—to be enjoyed by humans with their b 
much as the agricultural type of beans are relis 
animals of the farm, for beans are fodder 
Sutton & Sons. Ltd. 


n the photo- 


ridged up again, this alternative practice continuing for 
a considerable time until the young plants appear. Then 
hand-hoeing takes the place of horse-hoeing and the 
tedious business of “ earthing up” is begun. Manuring, 
with mixtures in which potash predominates, is also 
carried out frequently. 

Lifting, by means of a machine called a “ spinner," 
follows in late summer or early autumn, according to the 
variety, and then the tubers must be stored carefully in 
straw-lined pits or clamps, which have to be constantly 
watched for signs of decay. The potato-growing aspect 
of market-gardening can be seen, therefore, to be no 
simple or lightly-undertaken task, but one needing expert 
knowledge and year-long care. 


Field and Garden Beans 
EANS, on the other hand, need much less careful 
cultivation ; but nationally planned agriculture has 
induced a decline in acreage of the “ bean for corn " crop, 
which, over 500,000 acres in 1870, was less than 102,000 
acres in 1949. These beans—called field beans—are grown 
mostly for feeding stock, the vegetable bean, or garden 
bean, occupying a much smaller acreage. Field beans 
are ploughed in—a very simple method of sowing—need 
little manuring and only slight harrowing, and are pulled 
in early August, when the farmer has, fortunately, 
ample time on his hands. The cutting and stacking also 
offer very little difficulty, conditions of weather hardly 
affecting this crop. Garden beans need rather more 
care, the “ sticking ” of runner beans being a tiresome 
business. But, except when the bees, on which the 
plants rely for pollination, seem to take an aversion to 
bean bloom, as they do every few years, the grower has 

little difficulty in collecting a good crop. 


PEAS IN PLENTY 


The fat pods in a row of dwarf pea plants seen below are for 

human and not animal consumption, but peas, like beans and most 

other vegetables, are grown as much for the manger as for the 

table, the kinds consumed by beast and man being known as 
“field” and “garden” peas respectively. 

Sutton & Sons, Ltd. 
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E. W. Tattersall 


Dried on the ground and matured in the clamp, the potatoes are 

now ready for the third event in their history—the transference 

from field to stable or from country to town in hundredweight 

or larger sacks. Curious implements half-way between spades and 

forks are used in this operation. 

Cultivation of peas, however, is in a different category, 
for weather, soil, time of sowing and methods of harvesting 
are here of the greatest importance. Preferring a dry 
climate, field peas, grown “ for corn," are cultivated 
mainly in East Anglia and Yorkshire, and they demand a 
well-drained and well-limed soil. Too little rain during 
growth means the failure of the crop through blight ; 
too much rain causes low yields. Rotation is necessary, 
since peas fail when grown often on the same soil, and 
peas must be sown early, in February or.March at the 
latest, whatever the conditions. The chief difficulty is 
the excessive growth of weeds which always seems about 
to engulf the field pea crop. 


ARDEN peas, which are generally trained up sticks, 
do not suffer in this way, though they have their 
difficulties arising from their delicate nature and sus- 
ceptibility to drought; but field peas often succumb 
to the attack of weeds, for they are not “ sticked " but 
straggle in lowly fashion along the ground, allowing a 
maximum of air and sunshine to reach weeds that are 
taller than they. Whether it is done with a scythe or 
with an old grass-mower, harvesting is largely a hand 
practice, and is, therefore, both expensive and tedious ; 
and this fact, together with the very variable yield that 
may result, may explain the decline in pea-cultivation 
in England and Wales to about half the acreage given 
over to this crop in the days before the World Wars. 
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FROM STACK TO SACK 


The Landscape of Oui Land. 23 


ENGLAND'S ISLANDS 


ON WEST AND EAST 


Т" British Isles comprise some буе thousand islands, but the great majority are nothing 
more than uninhabited rocks. To the remainder—excluding, of course, the great island 
of Britain proper—three chapters are being devoted in this series of landscape studies ; | 
and the first of these, covering the islands off the English coasts with the exception of those 
in the English Channel, is given below 


SLANDS have always had a deep fascination for our 
race, perhaps because the British are islanders 
themselves; and there are few whose imagination 

is not stirred by the sight or thought of the sea-girt 
cliffs of the Hebrides, the bird-infested rocks of the 
Atlantic coast, or the lighthouse-bearing hillocks all 
round our shores. 

There are two main kinds of islands—oceanic and 
continental. The former are the result of volcanic 
action under the sea which caused submarine eruptions 
and the upheaval of land above the surface, or are due 
to the work of the coral polyps; the latter are outliers 
of the continent whose shores they fringe, owing their 
insularity to the subsidence of the land once linking them 
with the mainland, to marine or river erosion, or to the 
“ drowning " of valleys. The British islands are all of 
the continental type, as can be seen from a map showing 
ocean depths; no water deeper than one hundred feet 
separates them from Great Britain, or, indeed, from the 
Continent, to their former union with which submarine 
banks also bear witness. The Japanese islands, which 
have been called the Britain of the Orient, may be 
compared with ours in this respect. 

Most Britons, if asked how many islands composed 
their native land, would probably reply, thinking of 
Great Britain and Ireland : “ Two." Others, pondering 
the question for a longer time, would remember the 
Isle of Man, the Isle of Wight, perhaps the Channel 
Isles, and, more improbably, the Orkneys and Shetlands 


But very few indeed would not be surprised to learn 
that over five thousand islands are included in the title 
British Isles. Most of these are, of course, uninhabited, 
and many are no more than rocks, but all are, to a greater 
or lesser degree, demonstrably linked geologically with the 
mainland of Great Britain. 

Let us take an imaginary island-hunting cruise round 
the English and Welsh coast from the Isle of Man in 
the north-west southwards to the Scilly Isles, eastwards 
to Thanet and northwards to the Farne Islands and 
Holy Island off the Northumberland coast. Douglas, 
in the Isle of Man, sharing with Blackpool and Llandudno 
the title of Lancashire’s favourite holiday resort, shall 
be our starting point. 


HE Isle of Man is rather Welsh than English in 
geological character, for it is composed almost en- 
tirely of the Cambrian rocks that are shown in Chapter 14 
(pages 825-829) to be so characteristic of Carnarvonshire 
and Merionethshire. Here we find the same slates, 
but the hills are less rugged, having been rounded by 
ages of weathering. A characteristic of Man is the 
presence of evidence of volcanic activity, such as is the 
chief feature of near-by north-east Ireland, and granitic 


ISLE OF MAN VIEWED— 


Taken from a point south-west of Wastwater, Cumberland, the 


long-focus infra-red photograph at the foot of this апа the 

opposite page shows the east coast of the Isle of Man, from 

near Ramsey, extreme right, to near Castletown, extreme left. 
The height of Snaefell can be seen in the right half 


Photo, The Times 


and greenstone intrusions and some basaltic formations 
are to be found. Granite Mountain, for instance, explains 
itself, while dykes of greenstone are to be seeri on the 
promontory called Lang Ness. Basalt appears at Scarlet 
Point in the south, and the inclining of the strata 
throughout the island—it is sometimes tilted so far as to 
be vertical instead of horizontal—testifies to vulcanicity. 
A feature of Poolvash Bay in the south is the black 
rocks, similar to marble, which form part of a Carboni- 
ferous limestone belt in this area. Limestone appears 
again at Peel on the west coast. Snaefell, the highest 
point in the island, is the Manx Snowdon, a slaty, Silurian 
mass of some grandeur. North of a line from Orrisdale 
Head to Ramsey stretches a plain of Pleistocene age, 
composed of drift sands and clays. This is mainly 
very low-lying, though a few hills exist. 


CERTAIN variety of landscape can, therefore, be seen 

to exist in Man, but it is to the mountainous 
central district that most visitors are attracted. The peaks 
of S. Barrule, Cairn, Greeba Mountain, Sartfell, Colden, 
Beinn y Phott and Mt. Karrin, all over a thousand feet 
in height, form a finely varied landscape of much beauty, 
comparable with Cumberland and north Wales at their 
best, while the disrupted and rugged coast of the south, 
with its innumerable headlands and bays and the old 
lighthouses on Calf of Man, is worthy of a special sea 
trip. The time at which Man was separated from the 
mainland cannot be definitely stated, but much shallower 
water separates it from England than flows between it 
and Ireland, and, in spite of the existence of remains of 
typically Irish fauna—the Irish elk and the red deer— 
Man is undoubtedly more truly an English than an 
Irish island. The high degree of insularity in the customs 


—FROM THE MAINLAND 


In the double-page photograph below, the Pleistocene plain 
of the north of Man, which lies so low that it does not appear, the 
Cambrian centre and the Carboniferous limestone south are well 
visualized. Notice, too, the foreshortening, which makes the 
forty miles width of Irish ,Sea look like a great lake. 
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- of the island points to its long history, first Celtic, then 


Norwegian, then Scottish and, finally, English rulers 
having held it, and to the independence of its ancient 
race, who still maintain peculiar customs, à Manx 
language, and a justiciary different from any obtaining 
elsewhere in the British Isles. 

Our next islands—Anglesey and Holy Island— 
separated from north Wales by the narrow Menai 
Strait, are linked to the mainland with equal closeness. 
In Anglesey more ancient rocks are found; within a 
rim of mica-schists, on which Carboniferous limestone 
lies in a well-marked central belt from north-west to 
south-east, i$ a great granitic intrusion—a “ lay-out ” 
of rocks bearing the closest resemblance to those of both 
north-west Wales and south-east Ireland, between which 
the island forms a demonstrable link: Parys Mount, 
where copper is found, and Holyhead Hill are the sole 
heights in the islands, which display only miniature 
grandeur compared with that of the mainland. Granite 
is quarried in Anglesey, but the most typical stones are 
Anglesey marble and the green serpentine marble of 
Holy Island. 


В" Island, two miles off the north Welsh саре, is 
more interesting from the antiquarian’s than the 
geologist’s point of view, its religious history. and its 
strange peasant “kings” being well-known. Sailing 
directly south to the southern Welsh promontory of 
Pembrokeshire, we find the tiny Ramsey Island, composed 
entirely of granite, which is a continuation ‘of a small 
granitic intrusion about St. David’s on the mainland. 
Skomer Island and Skokholm Island, just south of this, 
continue the Old Red Sandstone of the Milford Haven 
area, and are unremarkable. Farther out to sea lies 
Grassholm, famous for its bird-life, and particularly for 
its gannet colony. 
The “ kings” of Bardsey have their counterparts in the 


“© kings" of Lundy, that solitary island in the Bristol 


Channel some ten miles off Hartland Point in north 


Devon. This island, 
though the nearest por- 
tions of the mainland 
are composed of mill- 
stone grit, Old Red 
Sandstone or coal 
measures, is entirely 
granite, its rugged coast 
having the typical rocky 
and contorted outline. 
Lundy is private 
property, and has been 
frequently bought and 
Apart from its 
granite, its chief interest 
is as a bird sanctuary, 
апа - here the oyster- 
catcher, the peregrine 
falcon, the puffin and the 
cormorant abound. А 
shelter to shipping from. storms, its leeward side is used 
regularly as a temporary anchorage, and it is useful also 
as the site of a wireless beacon station and a fog-signalling 
battery, while two of its three lighthouses (one is now 
disused) guide shipping up the Channel. The almost 
perpendicular five-hundred-feet-high cliffs аге ап 
imposing sight, and its wild and rugged appearance 
made it a safe centre for smuggling in more adventurous 
and more lawless days. 

Similar wildness and ruggedness characterize the 
Scilly Isles, which lie twenty-five miles off Land’s End 


sold. 


OVERLOOKING ANGLESEY 


Anglesey, which is seen below stretching away into the distance, 
is joined with the mainland of Wales not only by the famous 
Menai Suspension Bridge, shown in the picture, but also by its 
rock formations, which closely approximate in age and plan to those 


of both north Wales and south-east Ireland. 
А. w 


Hobart 


G. W. R 


ISLES OF SCILLY 


The Scilly Isles, like most of the islands off Britain’s coasts 
are detached portions of the mainland, with whicl eology 
is closely akin. The giant granite blocks in the foreground of this 
picture, which shows Tresco and Cronwell's Castle monstrate 


nwall, 


the Scillies’ close relationship to the granite 


in a south-westerly direction, and are so dangerous to 
shipping that one of their own proverbs states that nine 
out of every ten islanders die “ by the sea." The islands, 
which number forty, of which only five are inhabited, are 
composed of granite, a continuation of the granitic mass 
of the Cornish peninsula. The rock is coarse and por- 
phyritic in most areas, but finer in the centre of the 
region, and contains dykes of porphyritic quartz. The 
granite was once entirely overlain with shale, but only 


one island—White Island—shows any traces of this 
today, much of the higher land—as on St. Mary's Island 
j being overlain with 
Eocene flints and green- 

sand, while, lower, sand 

and fragments of granite 

broken up by sea and gale 

cover the fundamental 


formation. 

The Scillies are attrac- 
tive by reason of their 
extremely mild climate, 
whichenablestheislanders 
to make considerable 
profit out of growing eai ly 
flowers, fruit and vege- 
tables for the mainland 
markets and has produced 
the only sub-tropical 
vegetation to be found 
in the British Isles, and 
as bird sanctuaries, where 
many such rare species 
as the golden oriole may 
be found. Like Lundy 
and Bardsey and many 
other of our’ smaller 
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the  Scillies 
have a long and 
interesting history, 
their first appearance 
in the records being 
during the reign of 
Henry I. But their 
history can be traced 
beyond historic times, 
indeed, for they are 
believed to have been 
the Casseritides or Tin 
Islands visited by the. 
Phoenicians. They are 
held on a lease from 
the Crown. 


The roar of the 
Atlantic billows is 
always in the ears of 
the Scilly islanders, 
and these granite rocks 
—the area of all forty 
islands is only about 
four thousand acres— 
show to perfection on 


islands, 


their coasts the effects of sea action upon landscape. 
Mighty headlands and hollow caves, beaten out of the 
rock by the unceasing waves, are abundant, and the 
coastlines are among the most picturesque in Britain. 
The cliffs are often perpendicular and landing-places are 
not everywhere to be found. The wild screaming of 
gulls wheeling over the bare rocks adds an eerie note to 
the symphony of the sea—a contrast to the more 
peaceful scenes inland, where fields of daffodils enliven 
the dark days of late winter and early spring. 

The rest of our island tour—for the Isle of Wight and 
the Channel Islands, as already stated, are reserved for 
another chapter—can be shortly completed. The chalk 
cliffs of south-east England are continued in no outlying 
islands, and Thanet, Sheppey, Canvey, Foulness and other 
islands or semi-islands of the Thames mouth are of too 
recent formation to excite interest or are dealt with in the 


PHOTOGRAPHING LANDSCAPES 


Generally speaking, the landscape photo- 
grapher is best served by the stand camera, 
as this is provided with a viewing screen 
by means of which the operator can study 
carefully his composition. The hand camera, 
however, can be usefully employed if it is 
provided with a reliable view-finder. A 
rigid stand upon which the camera can be 
placed is advisable, and thie same is even 
more necessary when long-focus lenses are 
employed. The camera lens need not be 
of the most rapid type, for the landscape 
worker rarely requires short exposures. 
The long-focus lens is useful to record longs 
distance scenes. The wide-angle lens has 
also special uses, but gives very bad 

erspective. The telephoto» type of lens 
or exceptional long-distance work rivals the 
usefulness of the long-focus form, and 
dispenses with the need for abnormal 
camera-bellows extension. 

Plates and films can now be obtained of 
equal quality, and those which are sensitive 
to all colours are to be preferred. These 
need not be of the fastest variety, as the 


A. W. Hobart 


Cuthbert and the 


slower brand has a finer grain and can 
securea better range of tones of the subject. 
The fastest speeds tend when incorrectly 
exposed to give a flatter rendering. In 
conjunction with the plate or film employed, 
coloured screens of glass or gelatine are 
used before or behind the lens. Their 
purpose is to filter the light before it 
reaches the plate or film. According to 
their colour the light before reaching the 
plate is altered—e.g. if the shades of 
yellow are used, there is а reduction of 
blue light and haze so prevalent in brilliant 
sunlight. By a choice of such screens the 
colour value of a scene can be more effec- 
tively recorded, thus eliminating the need 
to rétouch, and when the negative comes 
to be printed the tones of the subject 
give a much more natural scale of gradation. 

In landscape work careful attention must 
be given to the question of lighting. If 
stormy conditions prevail, then they, and 
not pleasant weather, should be suggested 
by the photograph. Occasions will arise 
when the stormy sky is to be preferred, for 
under such overhead conditions the subject 
will be more effectively illuminated. Ii 


1249 


The original lighthouse was 


chapter on the London Basin (page 1223). The east coast 
of England is deficient in islands, and none will be seen 
until our final destination is reached—Holy Island and 
the seventeen rocks called the Farne Islands. Even these 
have no special features, being merely continuations across 
the waters of the Carboniferous limestone of the mainland. 
Holy Island, or Lindisfarne, is, indeed, an island only 
at certain tides, and it is possible to walk across the two 
miles of sandy track to it at low tide. Here, again, 
history is more important than geology, and both Holy 
and Farne, or House, Islands are associated with St. 


early religious history of the north. 


bright sunshine prevails, avoid the strong 
light of the middle of the day. It is much 
better to work in early morning than in 
the light of the late afternoon. The midday 
sunlight, being néarly overhead, flattens a 
landscape study, and thus robs it of the 
very features which should be emphasized 
in the composition, Land features are 
aided by the ere! of sharp shadows, 
and the faithful rendering of these depends 
upon a strong lighting from the sun at a 
low altitude. 

The selection of a view-point is import- 
ant, as well as of the subjects to be 
included in the foreground. When the 
camera view includes a bold feature or 
eminence in the foreground it can convey 
the impression of distance better, and the 
choice of some familiar object or animal 
group to fill the scene nearest the camera 
can often help the composition. 

The process of development and printing 
of landscape subjects should receive special 
consideration. he reagents are better 
employed in a dilute state, and where 
possible formulae should be used to assist 
the formation of the finest. grain. 


GRACE DARLING'S ISLE 


The island seen in the foreground is one of the seventeen Farne 
Islands, and on it stood the lighthouse which was kept in the 
1830° by the father of the heroic Grace Darling, who rowed to 
the rescue of a shipwrecked crew. 

replaced by the present structure in the late roth century. 


Spiders and Other Many-legged Creatures, 9 


LITTLE CRUSTACEANS OF OUR GARDENS 


Т" little wood-lice described and pictured in this chapter are, unfortunately, to be found 

on every wall and rotting fence, beneath every paving-stone, in our gardens and vegetable 

patches, and when discovered they usually meet a rapid end beneath the sole of a heavy 
boot. Yet, as will be seen, they have their interesting points 


NE of the gardener’s best-hated enemies and a 
pest that seems to thrive everywhere in the 
country in spite of unceasing persecution and 

depopulation, the wood-louse must be familiar to every- 
one. Its flattened, oval shape, bluish-grey normally in 
colour, and the shelly plates that compose its covering 
give it the appearance of a minute armoured car, as it 
scuttles quickly away into crannies of earth or rock, 
when the stone under which it has been hiding is removed. 
Though wood-lice do not build nests or erect communal 
dwellings like such social insects as the ant, they seem 
to be fond of one another's company, and whole colonies 
will be disturbed if a large stone or a wooden edging to 
a flower-bed is lifted. 

With their fourteen legs these clumsy-looking creatures 
can attain a fair turn of speed over what must, to them, 
be very rough ground, so long as they are allowed to stay 
"right way up." But turn one over on its back with a 
stick or pin, and the pathetic uselessness of short legs 
becomes apparent; for—unless it is a member of the 
Armadillidium genus of wood-lice, which are distinguished 
by the power to roll themselves into a ball and present 
an impermeable front to the world—the little creature 


uae — 


armour-plating, its fourteen legs, its sensitive antennae ani 


WOOD-LICE IN A DOZEN POSES vor 
The twelve specimens of common wood-louse in the photograph above (X 2) show this 
cumbrous сеси also known as the “ slater ” and, colloquially, the “ granfer-greg, 


i i a nd from all angles, so that the segmentation of its 
ie eei ram тизе Ну; t d others of its thirty-eight 


appendages can be clearly seen in dorsal, ventral and lateral views. 


will be unable to right itself, but will lie with all its legs 
kicking ineffectively in the air until we sympathetically 
set it on its feet again. 

If a female wood-louse is turned over in this way, one 
of the striking peculiarities of this family of crustaceans 
may become visible. The wood-louse is almost but not 
quite viviparous. She lays her eggs not upon the ground 
but in a breeding pouch under the thorax, slung between 
the bases of the front ten legs. This pouch is called a 
marsupium, a term seen in the word “ marsupial,” which 
is applied to pouch-bearing animals like the kangaroo. 


In the marsupium the eggs hatch into miniature forms 


of the adult wood-lice, and from it they are born into the 
world complete but tiny facsimiles of their parents, with 
the exception that they possess only twelve instead of 
fourteen legs. The remaining {wo quickly grow and are 
accommodated at the first moult, which soon occurs. 


OOD-LICE compose the family Oniscoidea of the order 
Isopoda of the class Crustacea. They are thus not 
very distant relations of the lobster, prawn and other 
sea-living crustaceans, but they are the only Isopods 
that have so far departed from their original water- 
living conditions as to possess proper 
air-breathing apparatus. This lies in 
! the flat, plate-like abdominal append- 
ages, in which there are small slits 
leading inwards to cavities in the limb, 
from which branches a complicated 
system of tubules, similar to the 
insects’ air-tubes. The wood-louse 
possesses thirty-eight appendages in 
all, arranged in nineteen pairs; there 
is a pair of walking legs to each of its 
seven segments, and, in addition to 
the abdominal limbs bearing the 
respiratory organs, there are two pairs 
of antennae, one long and the other 
practically invisible, and several pairs 
of jaws. The eyes, which number two, 
are not stalked but grow straight from 
the head, and in most species of wood- 
louse are well developed. 
A nocturnal creature, the wood- 
louse will never be seen at large in 
_ daylight unless it is disturbed in the 
cranny or under the stone where it is 
passing the hours of sunshine. It 
is during the night that it does the 
damage that has led gardeners to 
declare war upon it. Seedlings and ferns 
are the wood-louse’s favourite food, 


а 
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and among young, recently transplanted plants it may 
cause great havoc. It also consumes ripe fruit on wall- 
trees, a habit that has increased the number of its foes, 
and the only feature of its diet with which no one can 
quarrel is the decaying vegetation to which it turns 
when living plants are not available. 

Of the twenty-four species of wood-louse common in 
the British Isles, probably the best known is Porcellio 
scaber, the blue-grey wood-louse, sometimes called the 
blue “ slater.” This is a universally distributed species, 
and the chances that any wood-louse turned up under a 
stone in the garden is a blue slater are very high. Less 
common species are Oniscus asellus, the grey of which 


Н. Bastin 


MOTHER AND FAMILY 


The baby wood-lice hatch out from eggs carried in a breeding 
pouch, called the marsupium, on the underside of the female, and 
when “ born" appear as miniature replicas of the adult, save 
that they lack a pair of legs. The photograph above (X 4) 
shows a female surrounded by her new-born offspring. 


has a browner tinge, and O. fossor, which is duller in colour 
and appreciably smaller in size. О. murarius, a species 
that prefers the crannies of walls, is known in Scotland, 
where it abounds, as the slater. Armadillidium is, as 
has been said, the one kind able to curl itself into a ball, 
whence it is sometimes called the “ pill wood-louse.” 

Another genus of some interest is Ligia, members of 
which live exclusively in holes and cracks in rocks on 
the seashore, and, in this and other respects, may be 
regarded as a link between the marine crustacean and the 
wholly land-living wood-louse which has evolved from it. 
А further pointer to the wood-louse’s history and an 
indication of its former life in the water is its fondness 
for damp. Wood-lice abound most thickly in damp 
corners òf gardens and will make their way to any area 
which has been particularly well watered during a dry 
period. They also prefer damp air to breathe, and for 
this reason are scarcer on the dry side of Britain than in 
the west and south-west. 

Our last species of any interest is Platyarthus hof- 
mannseggii—a long name for such a small creature. 


This wood-louse is, like 


certain aphids, опе 
of the  " domestic 
animals" tamed and 


used by. ants, which 
keep it in their nests 
and tend it with 
obvious care. Since 
its whole life is spent 
in the dark and it has 
rare opportunities for 
exercise, it is a degen- 
erate species, white 
and quite blind. Its 
function in the well- | 
planned economy of 
the ant's communal 
life is not clear, for it 
does not, asfar as can 
be ascertained, yield 
any food like the 
honey-dew  excreted 
by the ant's tame 
aphids. It may pos- 
sibly be kept as a 
scavenger, for, as has been said, all wood-lice will 
consume decaying matter, and the ants, so “ civilized ” 
in other respects, are not likely to have overlooked the 
necessity for hygiene. 


PORCELLIO'S QUANDARY 
A common wood-louse, seen life-size 
in the upper photograph above nor- 
mally progressing on its short legs, 
has been turned over on its back in 
the lower picture, from which position 

it cannot regain its feet. 


“TH destruction of wood-lice is not a simple matter, 

since by their agility and fondness for crevices and 
crannies they quickly escape the avenging boot or spade. 
A good method is to trap them in a flower-pot filled with 
hay, the sides of which have been smeared with treacle. 
Attracted by the warmth, darkness and dampness of this 
receptacle, to say nothing of the free meal provided 
by the hay, they will become involved in the treacle, 
and, when the trap is opened, can be removed and 
destroyed. But this will often be insufficient and the 
wood-lice should be tracked to their favourite home, 
which, as their name suggests, is in decaying or rotten 
wood.  Crannies and crevices in rotten logs, etc., should 
be treated with boiling water to destroy the hordes which 
are hiding therein. In spite of the combined efforts of 
wily trappers and the adherents of “ boot and spade ” 
methods, however, у 
wood-lice continue, and у 
will probably always 
continue, to flourish. 
The chief reason for | 
this is, no doubt, the | 
unusual care with | 
which the young are 
tended, the marsupial 
manner of birth ensur- | 


ing that all infant | 
wood-lice survive the |. = | 
egg period, during ON THE DEFENSIVE 
which many would Тһе " pill а wood louse) soen abota 

; А (X 2) extended and contracted, is the 
otherwise be killed, only wood-louse capable of ‘rolling 


itself into a ball when attacked. Pill 
wood-lice belong to the Armadillidium 
genus, and are heavily armoured. 


and grow to full adult 
size and strength. 
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The Flowers of Our Countryside. 40 


OUR MALLOW & ST. JOHN'S WORT SPECIES 


Qux three members of the botanical genus Malva—the mallows—are commonly found 
by our waysides, and they are so distinctive as to be easily recognized. When we come 
to the Hypericaceae, however, the order represented by the St. John's worts, we find at 
least eleven British species which are by no means so easy to recognize. Full particulars 

of the members of both groups are given in the chapter that follows 


HILE some of the great natural orders are repre- 
sented in Britain by a large number of genera 
and species often so widely different that they 

hardly seem to be members of the same order, others 
boast two or three genera at the most, and these all so 
like one another that we are never in any doubt as to the 
order they belong to. Two small orders of this second 
type are the Malvaceae and the Hypericaceae, contain- 
ing the mallows and the St. John's worts, respectively: 

Very distinctive plants are the mallows, and no one 
is likely to be in doubt as to their identity. Three of our 
species of the genus Майа are common and widely 
distributed, but the others that may be found in a wild 
state are all escapes from cultivation. Of the three, the 
common mallow (M. sylvestris) is, in England at any rate, 
one of our best-known flowers. Its large, pale purplish 
blooms, veined with darker hues of the same colour, 
and its rounded, lobed, dusty leaves are familiar objects 


COMMON MALLOW 


The common mallow—this species is often erroneously called 
the marsh mallow—is one oF our most characteristic wayside 
plants in summer. The pale purplish flowers are veined with 
darker purple, and the stems and leaves are covered with down 


which seems to hold the dust. 
В. J. Hosking 


of every dry roadside in the summer months. There 
are five petals, notched at the tips, and five sepals, which, 
when the flowers are in bud, are often surrounded by a 
curious sort of outer calyx. At this stage the petals, 
too, are twisted in a very characteristic fashion. The 
stamens are united to form a tube, at the top of which 
appear the anthers, which are white with pollen. 
the anthers have shed their pollen the stamens di 
and the stigmas mature, rising well above the stamens 


When 


to avoid any chance of self-fertilization. The tall stems 
are hairy, and may be as much as three or even four feet 
in height, though more usually they are rather prostrate ; 
indeed, the whole plant tends to cover a considerable 
area near the ground rather than to rise upright as a 
small shrubby bush. 
LSO a common and widely distributed species, the 
dwarf mallow (M. rotundifolia) is often overlooked 
on account of its rather small size and pale, lilac-purple 
flowers, which are rather less than an inch across, whereas 
those of the common mallow are an inch and a half. in 
this plant the organs mature differently, for both stamens 
and stigmas are ripe at the same time, and the latter, 


by growing inwards 
among the former, ensure 
the self-pollination which 
in many plants Nature 
isso careful to avoid. As 
its specific name implies, 
the dwarf mallow has 
rounded leaves, which are 
lobed and serrated, and 
its hairy stems are pros- 
trate. It is found on 
heaps of stonesor rubbish, 
and in other dry, waste 
places, and flowers in 
May or early June, 
usually some weeks before 
the common mallow. 
Our third species of 
Malva is the musk mallow 
(M. moscata), and this is 
certainly the most attrac- 
tive of the three. It earns 
its name from the smell 
of the flowers and leaves. 
The flowers are pinkish- 
purple, very pale and 
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MALLOW STAGES 
Above we see tlie sequence of events in the flowering 
the genus Malva. On the left the stamens ari 
wards in a flower whose stigmas have not yet matured, while 
on the right the stigmas are now growing out above the stamens, 
which are dying away below. 


H. Bustin 


sometimes white, and the leaves are very deeply 
cut up into numerous segments, though, if we spread a 
single leaf out flat, a rounded outline will still surround 
the whole. This species comes into bloom later than 
the others, in July, and is to be sought especially in 
damp places, by the sides of streams, in woods, on banks, 
and in long grass. It is more erect in habit than either 
of the other species, and is an easily distinguished plant, 
frequently growing in such masses as to attract attention 
from a considerable distance. The flowers are often even 
larger than those of the common mallow, and are borne 
towards the tops of the stems; the five sepals have. a 
row of three small bracts which protects them in the bud. 


. Dennis 


MODEST DWARF 


The dwarf mallow is also known as the round-leaved mallow, 
and the reason for both names is obvious in this picture, which 


shows well the slight and lowly growth. This plant is very 
inconspicuous, and is very much commoner than is generally 
supposed, for it is unlikely ever to attract much attention. 


A name often given by country children to the common 
mallow is marsh mallow, but the true marsh mallow is 
a different plant, not a member of the genus Malva, its 
scientific name being Althaea officinalis. It has purplish 
flowers, over an inch across, with five sepals and six to 
nine bracts below them. The stems are stout, and the 
leaves are ovate-cordate, but not lobed, though they have 
serrated edges. The flowers are found in axillary cymes. 
It is a very local plant, occurring in marshes near the sea ; 
the best way to distinguish it from the other mallows 
before the flowers are out is by the hoary down which 
covers the whole plant. A very rare species is that 
known as the hispid marsh mallow (4. hirsuta), which 
is distinguished by its smaller flowers, bristly stems and 
kidney-shaped and lobed leaves. 

The tree mallow (Lavatera arborea), a plant often 
grown in gardens and found truly wild on the southern 
and western coasts, earns its name by its size, for it is 
often as much as twelve feet in height. It has numerous 
deep purple flowers, smaller than those of the common 
mallow, and even darker in the centre. The leaves are 
cut into angular lobes and are soft and downy. We 
have also another species, L. sylvestris, the wood 
lavatera, an escape from cultivation found sometimes 
in waste places. Three feet in height, it has rose-purple 
flowers with narrow petals twice as long as the sepals. 

Closely following the Malvaceae in classification comes 
the order Hypericaceae, all our members of which belong 
to the type-genus, Hypericum. Many of them—they 
number over a dozen—are not easy to tell at a glance, and 
others are rare, being established merely as escapes from 
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MUSKY MASSES 


Musk mallow, our loveliest mallow species, is a tall, upright 
and very decorative plant, its pale, pinkish flowers and light 
gn deeply-lobed ves making it easy to distinguish from 
Other species. Above is a particularly fine musk mallow group. 
garden cultivation. The flowers are always yellow, the 
leaves simple and opp 
number, and the gr 
stiff and upright. Consequently, they form a very well- 


site, the sepals and petals five in 
th of the plants is usually rather 


defined, and distinctive 
little group of plants. 
Most widely distributed 
of our species is the 
small upright St. John’s 
wort, also known as the 
beautiful St. John’s wort 
(Н. pulchrum), which is 
found throughout the 
British Isles. The 
flowers are very numer- 
ous and are about half 
an inch across, and when 
in bud are orange, tipped 
with red. The plant is 
usually eighteen 
The stamens, 


inches 
or so high. 

too, are very numerous, 

but are collected into 

three bundles, and both 

the petals and the leaves, 

which are few and small, 

are glandular. The leaves 

are sessile and cordate in 

This species belongs to a division of the genus in 

which the sepals are fringed with glands, and another 
member of the same group is the hairy St. John’s wort 
(H. hirsutum). This is distinguished by its downy stems 
and by its leaves, which are large and have short stalks, 
whereas those of the other St. John’s worts sile. 
The other two members of this group are the mountain 
species (Н. montanum) and the marsh St. John’s wort 


E. J. Bedford 
MARSH AND MUSK 


i a vhi tanically 
left is a spray of the marsh mallow, which, bo 
eur is not a би at all, as its generic name Althaea, 
ibt Malva—testifies. Above is a more detailed picture of the 
musk mallow flowers seen in mass at the top of this page. 


(Н. elodes), of which the 
former is found principally 
on the limestone hills, 
while the latter is common 
in very boggy places. The 
mountain St. John's wort 
is distinguished by the fact 
that the sepals have a black 
margin and have glands 
with short stalks. Marsh 
St. John's wort has paler 
flowers than most of the 
other species, hoary foliage 
and a resinous odour. 


OMING now to a group in 

which the sepals are 
not fringed with glandular 
hairs, we find the per- 
forated St. John's wort 
(Н. perforatum), perhaps 
the best-known of all the 
species, for it is every- 
where a very common plant 
of the woods and hedges. 


GARDEN AND WILD 


` Above is our finest St. John's wort, the large-flowered species 
more usually known as rose of Sharon. 
a garden escape, may be compared with the perforated St. 
John's wort (right), a typical wild species. 


Its distinguishing feature is 
the stem, which is two-edged and about two feet in height, 
and the oblong leaves are perforated with semi-transparent 
dots. The square-stalked St. John’s wort (Н. tetrapterum) 
is another common species, whose name indicates its 
distinctive feature; it grows in damp places and has the 
flowers in panicles, all more or less at the same height, 
so that the inflorescence appears to be flat-topped. The 


А. W. Dennis 


ST. JOHN'S WORT CREEPER 


A small and insignificant plant is the trailing St. John's wort, 
but it has none of the rather rank coarseness which makes the 
upright species conspicuous. This specimen, slightly more than 

life-size, well displays its trailing Stems and yellow flowers. 


leaves are broader than those of the last species, and the 
finer reticulations of the venation are transparent, 
whereas in the perforated species the principal veins only 
are thus distinguished. In the imperforate St. John's 


‚ W. Dennis 


This species, often 


RIPENING TUTSAN 


Known рейс as androsaemum (“ man's blood "), from an old 
legend that the plant sprang originálly from the blood of Danish 
invaders killed in battle, tutsan (above) is also called Bible-leaves, 
from the custom of using the aromatic leaves as book-marks. 


H. Bastin 


wort, which is known scientifically as Н. dubium, the 
stem is also four-sided, but the leaves are not dotted, 
and the sepals are also distinctly reflexed and blunt- 
ended. This is a species found chiefly in hilly places. 
Besides this, there are two very easily-distinguished 
species, of which the first, called tutsan (Н. androsaemum), 
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LUTHER BURBANK 


* members of the group having only three. 


is the finest of our really wild hypericums, though 
one of the garden species, Н. caleynum, the rose of 

Sharon, is established in some parts. Tutsan—the name 

is a contraction of French tout-sain, all-heal—is a rather 

fine plant, found in dry woods, though nowhere very | 
common. Its growth is shrubby, and, given a chance, - 
it will form almost a small bush. Its large flowers are 
nearly an inch across. They give place later to berries; | 
actually these are the capsules, and they are not of the 
same form botanically as the berries of other piants and 
shrubs, for the sepals are at the base, not at the top, of 
the fruit. The leaves have a resinous smell, and 
another name for the plant—Bible-leaves—reminds us 
of their use as book-marks. 


T Raining St. John's wort (Н. humifusum) is also not 


likely to be confused with any other species, for its 
stems never rise above the ground, but are thin and wiry, 
lying prostrate on the surface. It often occuis as a garden 
weed, and, though frequently overlooked, is common 
in dry and rocky situations. The small, numerous leaves, 
and the bright, star-like, yellow flowers make this an 
attractive little plant and one that is well worth trans- 
planting to the rockery if opportunity offers. The 
narrow-leaved St. John’s wort is a similar species, with 
upright stems, found only in south-western England. 
Mention has already been made of the rose of Sharon, 
Also known as the large-flowered St. John’s wort, this 
species is remarkable in having five styles, all the other 


ts solitary 
flowers are well over an inch across, and the leaves are 
far larger than in any other species. Several other species, 
with which the rambler need not concern himself, occur 
from time to time as escapes from the garden. 


several new varieties of plums, some new 
kinds of peaches and nectarines and 
new nuts, as well as а thornless white 


blackberry and invaluable new v 


and Science took an odd turn in the 
small Californian town of Santa 
Rosa one Sunday towards the end of 
the last century, when the world’s most 
famous nurseryman, sitting quietly in 
his pew, was attacked from the pulpit 
for opposing the work of God, and, alterna- 
tively, of assuming the Almighty’s power 
by creating new varieties of fruits, flowers 
and vegetables. Yet the minister who 
thus vilified a great man would have found 
it im ible to deny that Luther Burbank 
had advanced the innocent pleasure and 
the prosperity of human life to a very high 
int, and the knowledge of the good he 
ad done for the world by his work on plant 
breeding made that great experimenter 
proof against all such wrong-headed 
assaults—and they were many. 

It was a copy of Darwin's “ Variation of 
Animals and Plants under Domestication " 
that had turned young Burbank to the 
study of practical Botany, and from that 
day his career was decided. Without 
education or money, but with a great thirst 
for knowledge that would not be denied, 
Burbank, who was born of British parents 
at Lancaster, Massachusetts, on March 7th, 
1849, soon left the factory to which he had 
been apprenticed to devote himself to the 
breeding of new varieties of plants. His 
first creation, the Burbank potato, a 
disease-resisting variety that has been the 


"ES perennial conflict between Church 


ancestor of many famous potato strains, 
brought him his first taste of fame and 
wealth at the age of 23. 
he took up residence on a small farm, with 
a few greenhouses, at Santa Rosa, and 
there he remained until his death on 
October тїїһ, 1926. 

The art of developing new varieties of 
plants—by cross-fertilization, by budding, 
by careful selection and mating, by the 
raising and multiplication of " sports "— 
owes practically everything to Luther 
Burbank. Ignor- 
ant of Mendel's 
theories of іп- 
heritance, which 
have been of the 
greatest value to 
modern breeders, 
and without 
much detailed 
botanical know- 
ledge, he revealed 
more of the 
secrets of Nature, 
as far as the 
potentialities of 
plant growth 
are concerned, than any purely scientific 
botanist. Guided only by common sense 
and by a priceless gift of seeing the practical 
application of abstract principles, һе 
produced, after years of experimentation 
with literally millions of individual plants, 
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apples, cherries and quinces 

throughout the world, these frui 

grasses he evolved for various i 
Three years later purposes, such аз the manufacture of 

paper, string, hats, etc., carried his name 


to every country. Among the oddities he 
produced was the plumcot, a blend of 
plum and apricot, and one of the sights of 
his gardens was an experimental apple- 
tree on which could be seen growing more 
than seventy different varieties of fruit, 
distinctive in size, colour and flavour. 
Late-flowering and  early-fruiting fruit- 
trees, and varieties whose leaves and buds 
were more or less impervious to frost, and a 
wonderful spineless and edible cactus 
plant to be used as fodder for cattle in 
barren areas were other creations of his, 
The secret of Burbank's success, which 
was crowned by an annual grant of £2,000 
from the Carnegie Institution in 1905, 
was his patience. Thousands of species of 
plants and millions of individual plants had 
to be reared—his white blackberry alone 
was the result of experimentation with 
sixty-five thousand separate growths of 
about fifty different species. Only endless 
patience and a true creative genius could 
enable such work to be carried out. How 
Burbank achieved. it can be read in his 
“How Plants are Trained to Work for 
Man," 1921; “ The Harvest of the Years," 
1927; "New Creations ": and his 
autobiography, “ Luther Burbank, His 
Methods and Discoveries,” 1915. 
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ROBIN REDBREAST AND JENNY WREN 


N? bird, surely, is more admired than the robin, particularly in the wintertime, when his 

orange-red breast is so prominent against a. glistening background of snow. Described 

and illustrated below, he has for his companion here another little bird often associated 
with him in real life and almost as generally-liked—the wren 


ROBABLY few birds are so popular in Great Britain 
P as the robin or redbreast, its only rival perhaps 
being thé wren. Both have the same charm of 
manner, both attract attention by singing when almost 
all other birds are silent, and both are common and widely 
distributed throughout the country. Although they are 
to a greater extent birds of the countryside than many 
other species, such as the thrush, the sparrow and the 
starling, they are known to all classes of people, for they 
have, so to speak, the best publicity of any birds. 
In his breeding dress the cock redbreast is a handsome 


little bird, though many people fail to appreciate the full . 


beauty of his plumage. The back, wings and upper 
parts generally are brown, while a blue-grey stripe 
runs from the crown, above the eye, round the side of the 
neck and almost down to the flanks. Often this stripe 
is not noticed even by quite observant people, and yet 
it is one of the features that adds distinction to the robin's 
appearance. The breast is orange-red, and the rest of 
the underparts white, especially on the belly. The eye, 
not a noticeable feature in most birds, seems exceptionally 
bright and black in the robin. The plumage of the two 
sexes is alike, and the young birds are brown, spotted 
with buff; they do not reach their full plumage until 
the second year. 

Chief among the many charming points about the robin 
are its amazing tameness and its apparent liking for 
Mankind. No one who 
has ever worked in a 
country garden can have 
failed to notice these. 
While digging or plant- 
ing during winter, we 
stoop down to pick upa 
stone or somé other 
object, and look up to 
find the  bright-eyed 
robin jauntily perched a 
few feet away, perhaps 
even -sitting calmly on 
the handle of the fork 
stuck in the ground at 
our very side. No worm 
or grub or beetle is 
turned up but the robin 
is on it, picking it up 
neatly, or, if an especi- 
ally long апа strong 
worm, pulling it out 
clear of the soil and 
then carrying it off to 
deal with at a more 
convenient place. The 
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redbreast’s diet is really catholic, including as. it does 
insects, spiders and worms particularly, but also, at 
times, berries and even, if conveniently situated, soft 
fruit. But in this respect the robin is no great criminal, 
for the amount of harmful insects and other creatures it 
devours far outweighs any damage it may do to the 
currants or gaspberries. ‘ 


ANOTHER point that may be noticed when we are 

making friends with the robin in the garden is that 
the bird always keeps to the same part of the garden. If 
two robins from different parts happen to meet there is 
usually a fight and one is driven away. Robins are, in 
fact, amongst the most “ territorial " of all birds, each one 
having a definite area in which it lives and from which 
it is prepared to drive any other robin. Many theories 
have been advanced to explain this territorial habit, 
which is present to a greater or less degree in most birds, 
and perhaps the simplest explanation is that the terri- 
tories are spaced according to the amount of food that 
is available. In any given area there is room for only a 
certain number of birds whose diet is similar, and as soon 


EVERYBODY'S DARLING 


Undoubtedly one of the best-known of our birds, the robin is 
perhaps the best-loved. Handsome indeed is his appearance as, 
perched on a convenient bough, he proudly displays his flaming 
waistcoat, and he is as engaging in his ways. 5 

М, Н. Crawford 


hen in the neighbourhood. No other male | 
bird will then enter the territory unless it 
intends to fight the owner. 

In the robin, as already noted, this | 


territorial instinct is highly developed, so 
that the presence in the garden of a cock 
robin tells us at once that there is a nest 
somewhere near at hand. The nest is 
usually in a hole in a bank, in ivy on a 
wall, a stack of faggots in an outhouse, 
or some similar sheltered situation. Often, | 
and more than any othér bird, the robin 
adopts some freak situation, such as an old 
kettle, a flower-pot lying on its side on a 
shelf in a tool-shed, or even the cosy 
corner of а book-shelf in some room where 
the bird has been fed; in the house the 
resultant mess is negligible compared with 
the delight of sheltering so cheerful a 
bird under one's own roof. The materials 
of the redbreast’s nest consist of 
grass, moss and dead leaves, and the 
nest is lined with hair and feathers. 
The whitish eggs, four, five or six 
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TIT-BIT FOR SOMEONE 
Robins are amongst the most useful of all our birds, and without 
them the gardens would be a veritable paradise for noxious insects 
ofevery type. The redbreast in the photograph above has a 
luscious mouthful, either for himself or his family, in the shape 
of a particularly fat-looking caterpillar. 
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as the greatest possible number of birds are accommo- 
dated others will have to find a different “ niche." 
Especially does this apply during the breeding season, 
for when food is scarcer, during winter, and the distri- 
bution of suitable food is different, the territorial instinct 
is also less strong, and birds tend to wander more in search 
of their food. The whole question is linked up with the 
problem of migration, as discussed in pages 69 and 7o. 
Moreover, the territories are never completely rigid. 
Though any one territory can probably be reduced by 
pressure from other birds of the same species, it cannot 
go below the point where there is not enough food for the 
birds owning the territory. If the food is abundant 
and easily obtained the territory need not be large, a 
consideration which also applies to birds that are not 
capable of great flights in search of food, since, if they 
cannot cover their territory, they obviously cannot hold it. 
If, on the other hand, they are powerful fliers, and food | 
is not so localized—as with the birds of prey—the 
territory will be larger, and if there is plenty of food fis 
and the birds are not compelled to work a very wide area, ў | 
we may find two pairs covering the same ground without 
fighting for its unshared occupation. 
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EEMINGLY, the choice of territory is an automatic 

act by the male birds in spring, when they gradually 
ate from the winter flocks and begin to frequent 
this habit coincides with the true mating song, 


separ 


one area ; NO RED AS YET 


{ 5 deem 
the.most powerful and typical version of ШЕ bird's ЗОБ; Young robins do not at first resemble their parents, and even 
though some form of it may be heard at any time through- when they have their first fal suit of ea dtl ae 

i i а that characterizes the species. instea е аде, 
out the Eats This ODE E ав SEE 901 announcement like that of te specimen photographed above, is brown, spotte 
of the acquisition of territorial rights and a call to any ‘on the underparts with paler brown. 
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in number, are mottled and spotted with 
pale reddish; those of the first brood 
are laid early—usually in March, but 
sometimes in winter—and there are two, 
often three, broods in all. 


TH song of the robin is particularly 

sweet and clear, and although its 
musical quality is not very distinguished, 
it is one of the pleasantest of all coun- 
try sounds. To some people the robin 
may be only the “ harbinger of winter,” 
since it begins to sing in autumn when all 
other birds have ceased. Actually, how- 
ever, this song may be heard at almost 
any time of the year, except perhaps 
midsummer, but it is in autumn that we 
chiefly notice it, а trifle softer and sadder 
than in spring and summer, but a very 
lovely performance that somehow is in 
perfect harmony with the dying year. 
Even then there are fine, strong phrases 
reminiscent of the challenging song of the 


8. Crook 
COLD CHEER 


Robins and snow are traditionally associated, and certainly their 

conjunction makes a particularly charming picture. The indi- 

vidual in this photograph would seem to be disappointed in the 

half-coconut hung up by some bird-lover, for the shell is only 
too evidently empty of all-but snow. 


E. J, Hosking 


The wren, one of our smallest birds, nests almost anywhere, using 
moss and old leaves for its materials, The nest seen in the photo- 
graph above is built in a furze bush, and the entrance in the side 

is well protected by a porch, It will be observed that the bird 

has in its beak a large daddy-long-legs. 
breeding season. The birds sing as they fight, and the 
female, too, probably sings. 

One of the smallest of all our birds, and in its habits 
one of the most entrancing, the wren, or, as it is popularly 
called, the jenny wren, is a little brown, stumpy-tailed 
bird—in the north of England it is called “ stumpy "— 
instantly recognizable and universally popular. It is 
perhaps’ the most widely distributed of all our birds, for 
it is equally at home on the rocky shore, in the garden 
and on the barren moors, 


HEREVER there is a considerable undergrowth, and 
wherever there are insects, we may see this 
merry little bird, or at any rate hear it, for often the wren 
keeps out of sight, running under the rocks and bushes, 
creeping through the undergrowth, but all the time giving 
vent to a little, nervous żit-it-it as it goes. Sometimes it 
comes into view, flitting from bush to bush on whirring 
wings, disappearing and coming up again some distance 
away. It is neither shy nor retiring, although on account 
of its habits it has acquired this reputation. It will 
pursue insects with as much enthusiasm as a falcon will 
follow a. small bird, and often, if we sit quietly near the 
bushes, the wren will find itself face to face with us 
without taking any notice at all of our presence. 

Its song is one of the most surprising features of the 
wren, for it isa performance of such power and vehemence 
that it would seem impossible for so small a bird to 
produce so large a volume of sound. If we watch the 
wren singing we shall see how the ardour of its song shakes 
it; it puts its whole soul into the song, and, moreover, it 
may be startled in the most extraordinary ways into sing- 
ing. A stone thrown into a bush will often set a wren 
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JENNY AT HOME:* 


E. J. Hosking 


CLAMOURING CHORUS 


While the parent wren sits outside the nest, apparently lost in its 

own thoughts, the young are in no doubt as to their own require- 

ments. The little row of wide-open beaks can mean only one 

thing—" food," and with a little imagination we can hear their 
anxious, hunger-inspired cheeping. 


singing, and when two of these birds are fighting, they 
will burst into song repeatedly, not only in the intervals 
between their pugnacious encounters, but actually while 
the mélée is in progress. 

Most people know the wren's nest, a rounded, domed 
mass of leaves and moss, usually lined with finer moss, 
hair and feathers; and every boy who has looked for 
birds’ nests must recall how, time after time, he has found 
and carefully noted a wren’s nest which was never 


standing example 


winter, 15 entirely 


up and filled with 


In even the mildest winter we find that from a main rope be 
sooner or later the birds of our gardens or from the edge of а bird 
tend to congregate nearer and nearer to central pedestal— 
our houses, impelled by what is at this way of thetwo. ^ 
time by far the most powerful of all Nature's the food—an«c 
impulses, the urge for food. The question of the reach of cats, which would otherv 
of what to give the birds and how to pre- take immediate advantage of the easily- 
sent it to them is not so simple as might caught birds. 
seem, for whereas some birds will eat almost 
anything in the way of scraps, 
either cannot or will not follow suit. One 
of the first points to remember is that even and in this case, if we 
in rural districts with the thickest 
population there are some species which we 
shall probably never succeed in attracting 
to within sight of our windows. An out- sooner or later t 
is the long-tailed tit, be di 
which, although it is one of those species the: 
which may suffer most in a very hard 
insectivorous. It is 
doubtful if even the most cunningly con- 
cocted meal of insects would attract this 
little acrobat of the woods to our bird table. 

In general, fat of most sorts is palatable that he 
to the birds that come in winter, and especi- 
ally to the tits, always the most popular 
species for feeding on account of their n L 1 ` 

are seized in the beak and carried away to 


amusing behaviour. A 
fat, with only a small some convenient crann 


if we wish 


completed. A great deal of interesting 
research has been done on these ''cocks' 
nests," as they are often called, and it is 
certain that not all of them are the work of 
male birds. One series of observations 
quoted by Lord Grey in his “ Charm of 
Birds," shows that the male builds some of 
the nests during the mating season, and 
sings in and around them аз he builds 
them; even while his mate is sitting he 
appears to continue with this work, and 
when the young birds. are fledged they 
sometimes use the spare nests—most of 
which are left in a quite unfinished state— 
forroosting in. Moreover, some of the nests 
appear to be closed up by the birds when 
they have finished using them, and others 
are filled with moss for no apparent reason. 


зле 


Regarding situation, the wren’s nest varies 
enormously. It may bein a ban thatch, 
in a haystack, beneath the roots of a 
tree, in a hole in a wall, or in any convenient nook 
or cranny. Sometimes it is well disguised, when the 
materials match the background, as when the whole is 
covered with lichen after the manner of the long-tailed 
tit’s nest; but equally often it is quite obvious. The 
eggs, which usually number between five and -cight, are 
very small, as one would expect; they are white with 
numerous small red spots. 

The typical wren is red-brown above, gre 
and barred with slightly darker tones all over. Its 
length is three and a half inches, and the wing-span is 
about four inches. In St. Kilda and the Shetlands we 
find two sub-species of wren, each larser and darker, 
the beak and feet specially being r than in the type. 


ish beneath, 


FEEDING BIRDS IN WINTER as well as such other device 


fat, marrow-bones, є 


је former is the better 
хе reason f this is that 
-must be out 
se 


hence the birds 


Food, of course, should iso be provided 
others loose on the tray for such birds as robins, 
chaffinches and the common garden birds, 
ire to watch them, 
bird the tray will have to be lower down, or 
the food thrown on the ground. The dis- 
advantage of feeding such birds is that 
he free meal will probably 
vered by starlings, and thereat 
reedy birds will eat everything. to 
) species 


the exclusion of all other 

Another greedy bird that we may often 
see at the feeding table is the nuthatch, 
but in this case the offender is so handsome 
in appearance and pleasing in manners 
is generally tolerated. Besides 
any of the normal food which is put out 
for all birds, the nuthatch will, of course, 
welcome a supply of hazel-nuts. These 


tr 
а= евра | у in the bark of an 


oak or other tree, and there hammered 


hole, is a good way of attracting these 1 дее 
birds. It may be split in half, and the two until the shell is broken and the kernel 
pieces both put out, 
maximum number of tits. Pea-nuts strung 
on a long string are another great attrac- 
tion. Objects like coconuts and pea-nuts, 


to get the can be extracted.’ 4 ў 
Y Water, too, should be provided for the 


birds, fresh every day, or, if it is freezing, 
at quite frequent intervals. 
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Our Trees and Their Story. 41 


HOLLY TOKENS OF CHRISTMAS CHEER 


Fron time immemorial the holly has played a prominent part in the great winter festival. 

The pagan Romans were wont tosend holly-sprigs to their friends during the Saturnalia 

as tokens of their good wishes, and when the winter festival was reborn as Christmas 

the old custom was perpetuated and extended. And still today the holly's red berries 
and prickly leaves are the recognized floral decoration at Christmastide 


ERRIES are a conspicuous feature of many of our 
B smaller trees, and of none is this truer than 
of the holly. Not only are the holly’s berries 
particularly bright in colour, but they are well set off 
by the dark green of the leaves and the generally rather 
sombre aspect of the whole tree. For, although the 
shiny-surfaced leaves glitter when they are wet or when 
the sun plays on them, the holly is not a particularly 
cheerful tree, a fact which makes it the more surprising 
to find it so intimately connected with Christmas-time. 
Many people know it only as a small tree, or even a 
bush, but, given opportunity and the sort of soil it likes, 
the holly will grow to a good height, sometimes as much 
as fifty feet, when the girth will also be considerable, a 
circumference of ten or twelve feet being not uncommon. 
It may also attain a very great age, and occasionally in 
undeveloped parts of the country one may come across 
ancient hollies either growing naturally in forest land 
or in groves planted by Man, the trees still almost 
perfect and very largely unaffected by the passage of 
several centuries. One of the most famous of all holly 
hedges was that planted by John Evelyn at Sayes Court, 
Deptford, and described in the following terms in his 
“Sylva”: “Is there under heaven a more glorious 
and refreshing object of the kind than an impregnable 
hedge of about four hundred feet in length, nine feet 
high, and five in diameter, which I can show in my 
... gardens at Say's Court . .. at any time of the 
year, glittering with its armed and varnished leaves ? 
The taller standards at orderly distance, blushing with 
their natural coral. It mocks the rudest assaults of the 
weather, beasts, or hedge-breakers, et illum nemo impune 
lacessit [and no one provokes it with impunity]." 


Ренар not everyone will agree with Evelyn’s descrip- 

tion of the beauties of such a hedge, but no one who 
has ever tried to penetrate a holly hedge will question 
his praises of its efficiency, and the epithets he applies 
to the leaves are as apt as any in the dictionary. Glitter- 
ing they are, and armed and varnished, too, with tough, 
leathery texture, shining above only, and the margins 
prolonged at intervals into sharp, tough spines. The 
whole margins are hardened in a way found in no other 
leaves, and the spines themselves appear as prolongations 
of the principal veins of the leaves. It is noticeable that 
on the upper part of the tree the leaves are often simple 
and entire, without spines except perhaps one at the tip ; 
this is often said to be due to the fact that there is no need 
for spines high up, where they are out of the reach of 
browsing cattle, but more probably the presence or 
absence of spines is due to physiological causes. The 
same feature is also seen in the ivy (see page 1151). 
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The foliage of holly is evergreen, and the young leaves 
are at first pale, sometimes tinged with reddish. 

In May the flowers of the holly appear, and, though 
small, they attract our attention by their numbers. 
They are borne on very short foot-stalks, close to the 
stem, and are white, with four sepals, petals and stamens, 
and rather more than a quarter of an inch in diameter. 
They are succeeded by the berries so much in demand 
for decorative purposes at Christmas-time. Actually, 
these berries are very often at their best some time before 
Christmas, in the autumn months. In other years, 
however, we may find berries that lag behind in ripening, 
so that even in the early spring some holly trees are 
berried, while others already show their flower-buds for 


GENIAL DECORATION 


Holly berries are amongst the most familiar fruits of all Nature's 
range, and such a typical spray as this is to be seen in almost every 
British home at Christmas-time. The scarlet berries are well set 
off by the armed, glittering leaves, and make a fine decoration 
not only at Christmas, but at any time of year. 
nis 


Н. Bastin 


HEDGEROW HOLLY 


The holly tree seen above is growing in a hedge and, consequently, 
gives no idea of the stature which the species may attain in a 
wood, where its height is usually far greater than its width. On 
the right is seen the bole of a park-grown holly tree. 
the next season. The berries each contain four or five 
round, hard seeds, and it is by the excretion of such 
of these berries as have been eaten by birds that the 
tree is distributed. Since the tree is sometimes dioecious, 
individuals devoid of berries are occasionally found. 
Although there can be no doubt as to the value of a 
holly hedge, we never find the tree at its best in such a 
form. Having very considerable vitality, holly will 
stand a great deal of cutting and trimming, but it attains 
tree stature only if left to itself. Then the bole will 
be single and straight, at least for some distance from 
the ground, but frequently we find it split, almost at 
ground level, into а number of equal trunks, each of 
which is itself a fair-sized tree. There is then little 
chance of seeing the real size of the tree, and it is possibly 
for this reason that the holly is not appreciated at its 


full value by many people. 


тр hollies are often completely hollow, but from the 
bole there will shoot up fine new stems, very straight 

and strong, with smooth green bark at first, and these 
soon overtop the dead or decaying branches that formerly 
crowned the bole. In parks where hollies have been 
planted in circular clumps, they sometimes send their 
lower branches downwards on all sides, as though to 
protect the boles; and we may then find an impenetrable, 
natural wall, from ground level to a height of some feet, 


у I OPE 
F 

2 
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within which is a cool, almost clear space, arched over 
by branches, with the bole growing like a single 
enormous tent-pole in the middle. 

Ordinarily, the branches of the holly are numerous 
and not very thick, shooting out at right angles to the 
trunk of the tree, and growing straight for the greater 
part of their length. They are, therefore, suitable for 
use as fencing poles and heavy sticks for the garden. 
The lower branches, or the taller ones in a very thick 
wood, grow to a great length, and are very thin and 
wiry, trailing hither and thither in the search for light 
and air, and then having but few leaves at their tips. 
The crown of the tree is usually pointed, and if it grows 
alone, in the open, it is of a distinctly pyramidal profile 
with an equal amount of foliage all the way up. The 
bark of the bole is greyish and normally smooth, though 
it may often be broken by small nodules and lumps, and 
by slight cracks. The bark is rather thin and peels off ` 
кч easily, and is then found 
to have a reddish lower 
layer, the cambium, or 
growing layer, which is 
exceedingly sticky. This 
property been 
utilized time 
immemorial, twigs and 
other objects being 
rubbed with the sticky 
substance to act as bird- 
‚ lime for trapping birds. 
Bird-lime can be made 
from various other vege- 
table substances, but 
holly bird-lime is said 
to be the best; it is 
greenish, and smells like 


has 
from 


linseed oil. 
Almost all parts of 
the holly tree have their 


and the wood is 


uses, 
especially valuable. On 
account of the tree's 


slow growth the wood 
is very hard and very 
л: fine-grained ; it is also 
heavy and white, and will take dyes well, thus being a 
suitable substitute for many more expensive exotic 
timbers. Dyed black, it is one of the woods that is 
used instead of ebony, and many a housewife who has 
bought an apparently ebony-handled teapot has really 
acquired one whose handle is of dyed holly. 

Holly was probably used by the older English furniture- 
makers to a greater extent than it is nowadays; it was 
а favourite wood for inlay work, where a black or white 
wood was needed, in such articles as mantelpieces, 
overmantels and fine sideboards, rather than in the 
smaller pieces of furniture. Although the tree Js m 
general a slow grower, the young shoots increase in 
height very rapidly, often by two feet or more each year, 
and are very straight. They therefore make admirable 
walking sticks; indeed, a holly stick, cut complete with. 


handle, is perhaps the finest stick one can find in the 
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. work, should always be barked 


natural state in Britain. It is 
hard, heavy and strong, and, 
if barked but not especially 
finished off, takes a fine polish 
and is of a pleasing colour. 
Often, where a tree has been 
damaged, one may find a 
straight shoot growing directly 
upwards from а horizontal 
branch, thus providing a perfect 
natural stick with a handle. 
Holly sticks, like holly posts 
for outdoor structural or garden 


in order to prevent them 
being attacked by wood-boring 
beetles ; the latter will hardly 
ever visit a barked piece of 
wood, at least not until it is 
rotten, and therefore unfit for 
further use. Holly wood may 
also be used as a substitute for | 
box in wood-engraving, so ' 
long as work of the finest quality is not being done, 
and it may be turned into toys and other small objects 
where a hard, white wood is needed. It seldom grows 
to such a size as to be of any use for structural work, 
and in any case is liable to split if it becomes very dry. 
Not only the wood, but the berries and leaves of the 
holly have their uses. The berries are purgative, and, in 
large quantities, violently emetic, and an infusion of the 
leaves is said to be a good febrifuge. The young shoots 
and leaves, too, were formerly gathered in country 
districts and used when dried and bruised for a winter 
cattle food. The employment of the berries for decorative 


HOLLY FLOWERS 
Considermg how familiar we are with the berries of the holly, it 
is surprising how few people know the flowers, white and rather 
waxen in appearance, which cover the trees in the spring. Those 
seen in the photograph below are male flowers; the females 


are borne quite frequently on a separate tree. 
A. W. Dennis | 
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__Н. Bastin 


ARMED AND UNARMED 
Holly leaves do not always have spines along the margins, and 
in particular those which grow on the upper parts of the tree are 
often smooth, as we see in the right-hand spray above. The 
other two sprays included in the photograph show in varying 
degree the more normal spininess. 


purposes at Christmas appears to derive from very early 
Christian practice in Rome, the Roman Christians having 
probably adopted the idea from the use of holly-sprigs 
by the Romans themselves, who sent them to one another 
with greetings at the annual festival of the Saturnalia, 
which coincided in point of time with Christmas. The 
scientific name of holly is Лех aquifolium, the specific 
name referring to the character of the leaves, from Latin 
acus, needle (as being pointed) and folium, leaf. 

A number of insects are peculiar to the holly, although 
its leaves appear to be too tough for most caterpillars 
that are general feeders on broad-leaved trees. The 
holly blue butterfly lays its eggs on the flower buds, as 
described in page 1107, and the leaves are often subject 
to the attentions of certain minute leaf-miner moths, 
whose larvae burrow hither and thither between the 
upper and lower skins of the leaf. Amongst the dead 
leaves one may find the prickly snail (Helix aculeata), 
one of our rarer and less-known species, and other snails 


‘seem to be particularly fond of climbing on the stems of 


hollies. A fine lichen, Graphium elegans, lives on the 
bark of the trunks, notable for its curious, twisted, 
black-fruiting bodies. Thick hollies, especially in hedges, 
and ancient hollow trees provide a home for tits and 
similar birds, and in gardens and shrubberies blackbirds 
and thrushes seem especially attracted to these trees. 


Ove final point of interest is that, while few plants will 

grow under the holly on account of the thick shade 
and the dense carpet of its leaves on the ground, the holly 
itself will grow underneath taller trees such as beech or 
ash, where but few other plants or bushes can survive. 
The holly grows best in a sandy loam, but may be found 
in practically any soil, being one of our hardiest trees. 
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Our Wild Animals and Reptiles. 30 


CAT-A-MOUNTAIN ON THE PROWL 


Few people know of the continued existence in the British Isles of the true wild cat, as 
distinct from domestic cats “ gone wild," and of those few only a very small number 


have ever been so fortunate as to see a wild cat in its natural surroundings. 


The most 


important facts concerning the creature are given here, together with three really striking 
photographs of feral felinity taken by Mr. H. Mortimer Batten 


T is a considerable time since the wild cat (Felis 
sylvestris) was common enough in the British Isles 
to have a popular name, such as catamount, or 

cat-a-mountain, and now only in the remotest districts 
does it hold its ground. At the present day the only 
wild cats in Britain are to be found in North Wales 
and in north and north-west Scotland, where they inhabit 
the rocky heights of the mountains. Of course, we often 
hear rumours of wild cats from keepers, but these are 
almost invariably pet cats which have taken to a wild 
life and earn an easy living from the unnatural numbers 
5f preserved game birds available on most large estates. 
It is for this reason that we so often see a keeper's gibbet 
decorated with the remains of many whilom domestic 
tabbies, for they can do an enormous amount of damage 
before they are brought to book. 

Most authorities regard it as improbable that the real 
wild cat is the ancestor of our common tabby. The 
resemblance in marking is sometimes very noticeable, 
especially.in the striped tabby, which has the typical 
dark line along the back with a number of side streaks 
branching off at right angles. Similar resemblances are 


BRITAIN'S TIGER 


Though ít is now almost extinct, surviving only in remote corners 
in the mountains of North Wales and the Scottish Highlands, the 
wild cat is still reckoned among British fauna, and may still 
occasionally do damage to кате, The 

its distinctive, striped coat an: 


hotograph below shows 
roughish fur. 


found in other parts of the world between the local 
domestic animal and the local wild varieties, but in 
every case it is thought that this has been brought about 
by casual interbreeding. In our country there is another 
strongly recurring type of marking—the blotched tabby 
—which has no analogy among wild cats, and it is thought 
that it may be descended from an ancestor which is now 


extinct. It is probable that domestication started in each 
case with Man's selection of a docile strain, which was 
tending to extinction in the wild state, so that after a 
number of generations the only surviving members would 
be those that had passed into the tutelage of Man and 
had adopted his hearth and home. Nevertheless, the 
fact that some domestic cats do go wild is a sign that 


domestication is not yet entirely complete. 


Untamed Character oi the Wild Cat 
ERTAINLY, no evidence exists of a docile strain 
wild cat. Story after story can be lound 
travel and natural history books attesting its i 
sanguinary nature. It hunts by night and 
consists of almost any wild creature that it is : 
enough to bring down ; in the particular regions t 
haunts, mountain hares, grouse and ptarmigan probably 
form a large percentage of its bag, and foi reason it 
is unpopular with landowners. It is 
however, that some of these latter have given orders that 
the wild cat is not to be shot, for it would be a great pi 
to exterminate such a fine animal from our 


the present there are so few wild cats that damage 
they do in total must be almost negligible, and owing 
to the remoteness of the neighbourhoods frequented they 
cannot get much opportunity for plundering livestock, 
such as poultry and lambs, from the farms. The method 
of stalking the prey is typical of the cat famil e 

ir of the 


and may be studied at leisure in the hi havi 
ordinary tabby when approaching a group of sparrows. 
First, there is a stealthy advance, interrupted with short, 
quick dashes as opportunity offers ; then, when the object 
is within striking distance, a swift rush, with as much 
flurry and commotion as possible, to startle the 
tunate prey into staying just that one second too long 
before it collects its wits. The hind legs of the wild cat 
are strongly developed, and no doubt a number of birds 
are pulled down by a lightning leap after they have 
actually risen into the air. 


unfor- 


“THE true wild cat is a very distinctive creature. The 

pelage is greyish-yellow with darker bandings running 

vertically down the body and emanating from a stripe 

along the back. The whole effect is less sleek than in 

the domestic cat, and the fur looks more broken and 

tufty. The usual length, including the tail, is just under 
1264 


STEALTHY PERAMBULATION 
With light and silent step the wild cat paces over the rocks in 
search of prey. Notice the thick, foot-long tail of uniform size 
throughout its length, unlike the tapering tail of the domestic 
tabby, and the great muscular development of the hind legs, 
which makes sudden and long leaps possible. 


three feet, so that the wild cat is a considerably larger 
and heavier creature than the tabby. In addition to 
this, the whiskers are stouter, and the tail does not taper 
at all towards the end, but is of a uniform diameter for 
) its whole length. The fur of the tail is ringed with dark 
markings and ends in a black brush, the total length of 
this appendage averaging something less than twelve 
inches. In the female the body markings are said to be 
j less conspicuous. ; 

Several authors, particularly those who travelled in 
Scotland during the last century, when the wild cat was 
still moderately common there, have described 
the cries of the creatures heard at night, at 
which time only they are active. These calls, 
which they utter to each other, are said to 
be weird and unearthly, and to have more the 
quality of а stag's belling than of the cater- 
wauling we hear on the tiles. А web of 
superstition used to exist about these cries 
in the night, which are uttered by both sexes 
in equal volume. Apparently, if we are to 
believe one authority on the subject, they 
| have not achieved the habit of purring. 

Likewise there are references in the same 

authors to encounters with wild cats roused 

| from a temporary lair in the heather during 
| daylight. The episodes generally end by 
setting half a dozen dogs on to the unfor- 
tunate creature and tearing it to pieces; but 
they mention one thing that is interesting, 
namely that, when at bay, the animal so 
bristles up its fur that it looks twice its 
natural size. This, together with the usual 
| accompaniments of spitting, growling and 
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snarling, seems to constitute the wild 
cat’s first line of defence, for there is no 
doubt that bluff plays a large part in its 
actions when it encounters an enemy. 
In Nature, to look and sound more fierce 
is to be more fierce. A comparatively 
small creature like a wild cat has none 
of the proud self-confidence of the larger 
cats, and so it has to make itself look 
more impressive. It is quite conceivable 
that the sudden assumption of a larger 
and more frightening appearance would 
often create an opportunity for a graceful 
retirement from some chance encounter, 
and that the tendency to do so has been 
fixed by natural selection. 


HE breeding season of the wild cat is 

in the spring, when the female seeks 

out a lair in some small cave or hollow 
tree, and there makes a nest for her 
family. The period of gestation is said 
to be about a week longer than that of the 
domestic cat, and the kittens are generally 
born about May. They soon develop the attractiveness 
that is the hall-mark of the young of all the cat tribe, 
but they also possess their parents’ spitfire nature and 
resentment towards intruders. But this characteristic is 
natural in most small creatures that have no gregarious 
instincts, and in Britain the continual persecution of the 
wild cat has probably intensified the spirit of self- 
dependence and the tendency to regard all living things 
as enemies, Such domestic cats as are neglected or 
persecuted, like those strays, for instance, that haunt 
wharves and docks, show the same fierce characteristics. 


CATAMOUNT AT BAY 
Arched back and bristling fur make the wild cat at bay look 
twice its real size, while threshing tail and loud spitting and 
snarling have a contributory frightening effect. This is a typical 
exhibition of the “ frightfulness " whereby small animals attempt 
to deceive attackers as to their strength and size. 


By Pond and Stream. 10 


WATER PLANTS OF WIDESPREAD DISTRIBUTION 


HE flora of our ponds and streams comprises many very attractive and interesting species, 
although for the most part they are denied the attention given to the flowers of the 


meadow and wayside. 


This is the first of two chapters that are being devoted to the 


subject, and in it are described the lovely water crowfoots and the still lovelier water lilies, 
as well as the water cress, the water plantains, the arrowhead and the flowering rush 


N several of the chapters in the section dealing with 
The Flowers of Our Countryside reference is made 
to water plants and a number of those plants which 

habitually grow near water, by the sides of ponds or on 
the banks of rivers, are described. 
there are many plants whose habitat is the water 
itself. Some root on the bottom or in the bank; others 
have no roots, but float in the water, usually on or near 
the surface. 


Besides these species 


rhe present chapter is devoted to some of 

the commoner and better-known of these plants. 
Pre-eminent among water plants is the water crowfoot 

(Ranunculus aquatilis), for not ónly are its white blooms 


beautiful in themselves, but when, as often happens, the 
plant covers a large area of the surface of some pond or 
stream, the snowy whiteness of the flowers forms as 
thick a carpet as any spread by the other, yellow-flowered 
crowfoots of the meadows. A member of the genus 
Ranunculus, the water crowtoot is a close relative of the 
other crowfoots and buttercups described in pas 
338, from which it differs in having white instead of 


es 336- 


adi 


- B. Hanley; R. С. Hinkins 
SNOWY WATER CROWFOOT 
2 ring large areas with its white blooms, the water crow- 
Often covering large arc ова шетаа 
» illustrated its manner 
d heart-shaped, 


foot is one of our commonest aquatics 
in the photograph on the left. Above a l 
of growth and the two types of leaves, feathery al od 

according as they are on the surface or always under water, 


yellow flowers, theebase only of the petals being slightly 
yellowed. In other respects the flowers conform to the 
usual ranunculaceous type. This. similarity, however, 
does not extend to the other parts of the plant, for it 
grows in innumerably different ways and, under different 
conditions, assumes an endless variety of forms, 50 that 
the plant has been the subject of almost as much S 
into sub-species as have the wild rose and the bramble 
see page 846). у 
а жек of the water crowfoot is that its 
leaves assume different shapes and forms according 
to whether they are growing above, on the surface of, or 
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below, the water. Hooker, in his classic ‘‘ Flora,” gives 
eight species or sub-species; other authorities name many 
more, while others, again, maintain there is only one 
species. The plant has leaves which are typically 
rounded in outline, or heart-shaped, but are cut into 
a varying number of lobes. The leaves that appear below 
the surface are deeply cut up into a large number of 
thread-like segments. 

Usually the upper leaves have three lobes, though 
nearly always these are again slightly lobed into threes, 
and sometimes there are five main lobes. The flowers 
are solitary, arising on a straight stalk, often several 
inches in length, from the axils of the leaves or from the 
points where the stem branches. They are an inch or 
so in diameter, and, when borne close together in large 
numbers, are very beautiful. When this plant grows in 
fast-flowing water there are no normal leaves at all, 
and the stems are very long, tough and wiry, while the 


EA 
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YELLOW LILIES 
Less charming perhaps than its white cousin, the yellow water 
lily is none the less attractive in its natural habitat, as the right- 


hand picture shows. Above are several flowering stems removed 

from their natural element, to show the flower and the seed-vessel 

which is the country children's “ brandy bottle.” 
segments of the subaqueous leaves are fine. At the 
other extreme we have varieties that grow in ponds or 
ditches, where the upper leaves become large and flat, 
spreading on the surface, and the stems are soft, thick 
and succulent, while the segments of the lower leaves 
are thicker and shorter. { 

Two species that are almost universally accepted as 
distinct from R. aquatilis are the mud crowfoot (R. 
lenormandi) and the ivy-leaved crowfoot (К. hederaceus). 
They are both fonder of muddy pools, even of bare mud 
banks, than of the water itself as a habitat, and they 
have small, white flowers less than half an inch across. 


These flowers usually lie on the surface of the mud, with 
rayed, narrow petals little longer. than the sepals. The 
leaves aré lobed, usually into fives, and the chief differ- 
ence in the two species is that in the ivy-leaved crow- 
foot the leaf-lobes are widest at their base and in the 
mud crowfoot they are narrowest at their base. 

By far the most popular water plants in the garden 
pool or ornamental pond are the water lilies, and when 
we find them wild, too, they surprise us with their 
brilliant blooms against the dark, shiny green of the 
leaves on the water's surface. Water lilies are placed in 
a family of their own the Nymphaceae, which comes very 
close to the Ranunculaceae in the natural classification. 
We have in Britain three species of wild water lily, о! 
which two are fairly common and widely distributed in 
suitable localities. The yellow water Шу, Nuphar luteum, 
is especially fond of muddy, sluggish streams and deep, 
permanent ditches, and is also found in ponds. Its 
leaves are large and coarse, more or less heart-shaped 
and of a bright, rather hard green. The flowers are 
large and bright yellow, with five sepals which are 
yellow except for the basal outer portion. When the 
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The white water Шу E- 
(Nymphaea alba), the 
species from which most 
of our common garden 
water lilies have been 
evolved, is widely dis- 
tributed, and often 
favours a cleaner type 
of waterway than the 
others. There are four За 
sepals only, green with E 
often a reddish tinge 
outside, white inside, 
and a great number of 
petals, which are much 


larger and more con- : 
spicuous than those of 

the yellow 'cies. 

These petals are inserted 

on a fleshy boss in the | 
middle of the flower, 7 
instead of in the actual Г 
receptacle аз іп the * 
yellow water lil The | 
fruit is a round, fleshy 
body which ripens be- | 
neath the wat 


Very rent from 
the los € ly \ 1 1 


another equally 


known water 


E. J. Bedford 


GREATER PLANTAIN 


The greater water plantain (above) is a widely distributed plant 
and bears very large numbers of small white or pinkish flowers on 
its long, upright stems. The leaves, too, are very distinctive, 
and their entire, ribbed form, similar to that of the ordinary 
plantains, is probably responsible for the plant’s name. 


flowers are in bud they look like round, green balls, 
only the green portion of the sepals showing, but when 
they open the rest of the sepals become visible and they 
then resemble petals. The petals themselves are numer- 
ous, twenty or so together, and very thick, with nectar 
glands at their bases. The stamens, too, are very 
numerous, forming a thick ring in the middle of the flower, 
their tips bent over away from the ovary, which is in 
the centre of the cup-like bloom. The stigma, short and 
very thick, is borne on top of the ovary, and is 
rayed, having darker, orange markings in the middle 
of the rays. The stems—those bearing the flowers as 
well as those bearing the leaves—are of the thick, succu- 
lent, cellular type found {in many water plants, the cells 
consisting of a mass of interconnected air-channels. Тһе 
fruit is a curious flagon-shaped body,which in some parts of 
the country has earned the plant the name of brandy bottle; 
it ripens above the surface of the water. There is also 
a lesser water lily (N. pumilum), found in Shropshire 
and in various parts of Scotland. The leaves are "ешп 


7 " ik EDIBLE LEAVES s 
oblong and have two long, ear-like lobes at the base, and dhe water erese, perhaps the most, popular of all our wild plants 
the flowers are not much more than an inch across. They from the eating point of view, Б spl wile иу, which are 

ix Ју 5 zhen the species is under cultivation. his specimen, 
МИ чах sepals and а large number of small, growing finely in a dank ditch, has plenty of flowers and thick, 
rounded petals; the stigma has eight to ten lobes. shining, dark green foliage; the leaves are pinnate. 
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is very widely dis- 
tributed in ditches and 
slow-running streams. Its 
masses of deep, bright 
green, shining foliage and 
thick rooting stems often 
completely block sluggish 
streams or ditches, and in 
this way it may become 
a nuisance and cause 
floods. This is a typical 
member of the order 
Cruciferae, with white 
flowers whose parts are 
in fours, with six 
stamens. It is grown as 
а стор in many parts of 
the country, particularly 
where there are chalk 
streams flowing at a 
gentle, but regular speed. 
The stems are solid and 
the leaflets of the pinnate 
leaves are only slightly 
toothed, a point which 
distinguishes the plant 
from any others resem- 
bling it and growing in 
similar situations; the 
terminal leaflet is larger 
than the others. There 
are often small bunches 


ват: Б a ume = E. J. Bedford — 
| Р” LESSER PLANTAIN 


The lesser water plantain is rather similar, in so far as its flowers 
are concerned, to the water crowfoot, and hence presumably its 
specific name ranunculoides. The flowers are larger and more 
noticeable than those of the greater water plantain seen in the 
opposite page and the leaves are longer and narrower. 


of roots coming off from the stem at the leaf-axils near 
the base of the plant. The scientific name of the water 
cress is Nasturtium officinale ; it is not related, however, 
to the so-called nasturtiums of the garden, which belong 
to the genus Tropaeolum and the order Geraniaceae. 


Flowers of the Water Plantains 


озт of the water plants come into flower fairly late 

in the year, and amongst these late-flowering species 

is the fine greater water plantain, Alisma plantago, which is 
a member of the order Alismaceae. It is no relation to the 
other plantains, the name being probably due to the shape 
of the leaves, which are very similar in the two types. 
Those of the water plantain, however, are borne on very 
long stalks, sufficiently tall to raise them above the surface 
of the water. They are all radical, and are of a rather long, 
ovate form, six inches or so in length. The flowers are 
numerous, borne. in spreading panicles on tall, straight 
stems, and they have three sepals, three petals, six stamens 


и 


аткыр Паран and a large number of stigmas at the top of the carpels. 
FLOATING SPECIES The colour of the flowers is whitish-pink. . This is a rather 

Found locally in the north and west of England and in parts ot ree $ 
. Scotland, Wales and Ireland, the floating water plantain is very conspicuous plant when the flowers are all out, but the 
unlike its near relatives shown above and in the opposite page, petals soon fall. Another species of Alisma is the lesser 
both in the oblong form of leaves and in the way in which the water plantain, A* ranunculoides, which has narrower 


flowers are borne singly instead of in panicles or umbels. 
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LOVELY ARROWHEAD 


E. J. Bedford 


It is easy to see how the arrowhead got its name, and it is an easy 

plant to recognize and remember. Not only the attractive and 

unusual shape of the leaves but the beauty of the flowers, whitish 

with deep purplish centre, makes this one of the outstanding 
plants of the aquatic community. 


leaves, a shorter stem, and larger flowers borne in umbels ; 
it is found in peat bogs and is almost as widely distributed 
as the greater water plantain. The floating water 
plantain, A. natans, is confined to mountain lakes, 
chiefly in Scotland and the west of England. It has 
floating stems, with rounded leaves and white, yellow- 
marked flowers over half an inch across, borne singly an 
inch or so above the surface of the water. 


HE order Alismaceae contains a number of other water 
plants, of which the arrowhead is one of the most 
attractive. Anyone who knows that a plant of this 
name exists will be able to identity it at first sight, for the 
leaves are very obviously like large arrowheads, with one 
long, sharply pointed lobe pointing upwards and two 
others pointing backwards. Its scientific name, Sagittaria 
sagittifolia, emphasizes this point, sagitta being Latin 
for arrow. The flowers are in the same type of whorled 
panicles as those of the greater water plantain, but are 
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fewer and larger, nearly three-quarters of a inch across, 
and whitish with a deep purple centre. There are 
usually from three to five whorls of flowers, with the 
same number of blooms in each whorl. This plant is 
native in England only, though it has been intro- 
duced successfully into Scotland. 


Ох last member of this order which the rambler 
may find in the ditch or pond is the flowering rush, 
Butomus umbellatus. This differs frorh the other members 
of the group in having the sepals and petals almost 
indistinguishable, all six of them being a rather lovely, 
delicate rose-pink. There are numerous darker pink 
stamens that add to the beauty of the blooms, which are 
an inch or so in diameter and are borne in umbels at the 
top of a large stalk. The leaves, which have earned the 
plant its name of rush, are three or four feet in length, 
linear and sword-like, and at the base of the umbels of 
flowers there are several conspicuous brownish bracts. 


FLOWERING RUSHES 


The flowering rush (below) is no relation of the true rushes, although 

its leaves are somewhat reminiscent of the members of that group. 

The flowers, on the other hand, with their three-lobed corolla and 

pale colouring, proclaim that it is connected with the arrowhead 
and the water plantains pictured in this chapter. 


E. J. Bedford 
+ RE 


Е. J. Bedford 


'CHALICED FLOWERS’ 


This phrase from one of the best-known of Shakespeare's songs is generally supposed 

to refer to the water lily, the largest and, in the opinion of many, the loveliest of all 

our English blossoms. Even the leaves, resting like platters on the surface of the 
pool or sluggish stream, have an austere beauty of their own 


ROBIN AND WREN 
Robins are notorious for their eccentricity i ї 
1 z "CC! ity in the choice of nesting si 
uus euer Sot ой tbe city Я nesting sites, and the one shown іп th 0 
тро greenhouse shelf. Cases are on record of robins nesting in Vir aei dead азоне Ра Јене home 
eces: : ering-cans, old kettles and even in the 


bowler hat of a scarecrow : W: ii ir homes in stran рі t the delight 
f W rens, too, sometimes make their h i trange places, bu he delightful little bird illustr; 
lustrated be 


probably collecting material for a home cosily set in the heart of a low bush b. 
sh or bank 


S. V. Waters; E. J. Bedford 


MOTHS OF THE GARDEN 


On this page are illustrated three moths frequently encountered in our gardens, particularly in those situated in suburban districts. On the 

left, above, is the angle-shades (about twice life-size), a very lovely moth that may often be found in just such an attitude as the one pictured. 

Next to it is the clouded magpie moth, which is most common in wooded neighbourhoods ; this, as photographed, is one and a half times 
natural size. Then below (х 31) is what is perhaps the commonest of the Geometer species—the magpie or currant moth 


E. W. Tattersall 


kable signs of winter’s reign. This photograph was 
taken beside the Buckinghamshire river Chess 


The Seasons. 8 


CHRISTMASTIDE IN 


THE COUNTRYSIDE 


PRING, Summer, autumn—in three earlier chapters under this heading we have noted 
Nature’s triumphant rebirth, glorious florescence, and slow but beautiful decline with the 


aging of the year 


Now we approach the gamut’s end, and find ourselves in a world in 


which much of life is stilled beneath the icy touch of winter 


HOSE wealthy folk who, like certain birds of more 
delicate constitution, must needs desert the 
British Isles at the first wintry frost and 

migrate to the warmer south, where snow is never, or 
hardly ever, seen, nor the gaunt beauty of naked trees 
rising beside a field of sparkling stubble or an ice-surfaced 
pool, are of a surety losing more beauty than they gain, 
for winter has its loveliness just as summer has. It is 
significant that the most typical British scenes described 
in our literature are scenes of wintry weather, and 
especially of Christmastide ; this is so true of our most 
typical novelist, for instance, that we have the term 
“a Dickens Christmas” to describe, in a phrase, all the 
aspects of the snow-covered December landscape. And 


of the catalogue of pleasures that Nature offers us through 
the year, which is greater than a tramp over the crisp 
snow, crackling and crunching beneath our feet, with a 
keen wind whipping our cheeks to red and the prospect 
of a warm corner beside the fire at the end of the journey ? 


Of the human pleasures at Christmastide, warmth is 
certainly the greatest, with large quantities of good: 
food a close second, and in this respect Man differs little 
from his co-habitants the birds and beasts. Such 
animals as hibernate curl themselves into warm balls of 
fur in underground burrows to which they have previously 
given the aspect and comfort of a hay-box by packing 
them with straw, dried grasses and other heat-producing 
and heat-conserving substances, while those that do not 
sleep the winter away huddle together in groups, finding 
in one another’s fur comfort against the chill winds and 
bitter frosts. The birds, too, fluff up their feathers and, 
occasionally, perch close together for increased warmth. 
The only. creatures to which the hardest winter offers 


COLD AND FROSTY MORNING 


As the early morning fog lifts a scene of wintry beauty is revealed, 

with the trees etched in sparkling white against a leaden sky, while 

the mournful cattle amble over the frost-covered turf as they 

follow the fodder on its short journey from stack to stable. The 
Kentish scene below is typical of winter on the farm. 

Photo, The Times 


WINTRY REFLECTIONS 

As many photographs illustrating our chapters on trees show, 
the leafless nudity of trees in winter offers the best condition 
in which to appreciate their true shape. The photograph above 
of a row of young oaks by the waterside bears out that axiom, 
while their reflections in the still water make a delightful picture. 


no disadvantages are the hibernating insects, hidden under 
the ground, in cracks and crannies in rocks and trees, 
or cosily drowsy in their hibernacula—leafy nests held 
together with silk, such as are made by the larva of the 
white admiral butterfly (see page 1066). Here we may 
dispose of the ancient fallacy that a hard winter will be 
followed by a dearth of insects in the next spring and 
summer ; in fact, no British winter is sufficiently cold to 
КШ off any appreciable number of insects, which are, 
indeed, saved from the depredations of birds by the 
extreme hardness of the frosted ground through which 
no bill can penetrate. 

For the Nature-lover, in spite of the death or hiberna- 
tion of many creatures during the cold months, winter 
is by no means lacking in interest, for that second'aspect 
of life about Christmastide—the need for food—will bring 
to his notice creatures he has perhaps been unable to 
Observe closely before. In their starvation the wildest 
beasts and rarest birds are driven from their native 
haunts towards the habitations of Man ; country dwellers 


will find all kinds of timorous 
creatures showing unusual 
courage in entering their 
gardens in search of provender, 
whie even townsmen, 
especially those living on the 
outskirts of cities, may discover 
hitherto unseen species coming 
to the bird table or feeding 
| tray. The familiar robin will, 
| of course, be prominent in the 
garden, but siskins, i iern 
species of finch, field! and 
redwings and, after vere 
storms, some sea 15— 
possibly the little a: nay 
also be recognized. 1 ea- 
gull, of course, comes inland to 
rivers, reservoirs and of 
its own accord ; other birds 
are swept in by gales 

Three other featur: bird 
life to be noticed in t! ter 
are the tendency of | to 
gather into flocks weir 


extremely high death-rate, especially in abnormal! re 
weather; and—a minor matter this, but thy 
of study—the song of the robin. The first oí e is 
due to the loss of the territorial instinct with 11 ine 
of the reproductive urge ; birds are naturally gı jus 
and become highly individualist only when the ‹ ion 
of raising а family comes up. 

The second aspect of bird-life in winter—the high 
death-rate—is a saddening thought, for after a long spell 
of bad weather ramblers may come across large numbers 
of dead birds, either on the ground, or, more probably, 


in crevices and crannies in walls, rocks and trees. 
So great, for instance, was the mortality among the 
goldcrests during the abnormally hard winter oí 
that this bird was almost wiped out, although it had been 
abundant and widely distributed until then. The song 
of the robin is worth noticing now, so that it 
recognized at other times of the year; for robins sing 
all the year round, but in the summer months the ch 
of the other singing birds combines to drown their quiet 


Car 


CHRISTMAS CONGREGATION 


A feature of bird life in the coldest months is the gathering together 
into large flocks of most species. Below, for instance, is a view of a 
typical flock of wild duck, squatting or standing in apparent 
misery on the ice which covers their favourite haunt. 
Н. С. Frost 


È 
H. Bastin 


ASLEEP, NOT DEAD 


No sign of life disturbs the still peacefulness of this lovely Christmas landscape, 
where the ice-edged stream reflecting the dull grey hue of the cloud-covered sky 
offers a quiet colour-contrast with the virginal whiteness of the snow ; but, beneath, 
Nature is preparing to burst forth into teeming life at the springtime resurrection, 
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and sweet warbling. During the winter, however, when 
the others are silenced or have departed, the robin’s 
little song holds the whole stage. ; 

Certainly birds, among animate Nature, hold the field 
at Christmastide, although, among the insects, there is 
the aptly-named December moth, a brownish species, 
which may often be seen, most commonly in the south 
of England, flying round the street lamps late into the 
night in October, November and December. This is a 
close relation of the eggar moths (see pages 187-189). 

Inanimate Nature offers perhaps less of interest about 
Christmastide, save those evergreen plants with their 
attractive berries—the holly and mistletoe so closely 
associated, by age-old custom, with this season. The 
trees, however, in their winter bareness have a certain 
naked beauty, and, moreover, it is in this state that their 
typical shapes can be most easily appreciated. But the 
other plants, dead or sleeping, can hardly be recognized 
in the grey and brittle stems that still show above the 
ground, while the hedges.are now dry and empty of life. 
It is to weather phenomena that we must turn for true 
beauty at this season—the carpet of snow, glistening 
in the sunshine, and the multitudinous crystals of the 
frost, full of wonderful patterns in the early morning. 
Only too often the snow is nothing but slush and sleet, 


WINTER IN THE GLEN 


Snow in Scotland is less rare than in England, but probably 
even Scots would look twice at this lovely scene—Glen Garry, 
Inverness-shire, with Scour Gairoch and Loch Poulary—wherein 
the peace of the hills is accentuated by a mantle of snow, 
softening the bare hill-slopes and enhancing the grandeur 
of the mountain outlined against the lowering sky. 
rt 


while the frost’s beauty is obscured by soot-laden fogs 
which leave a dirty rime upon everything, but when the 
crisp air is clean and there is no “ mugginess " in the 
atmosphere, what a tonic is in it! Then is the time for 
practising Nature-tracking, if the snow is not frozen 
too hard or melted too soft to receive good impressions, 
and the imprints of birds' feet and beasts' paws can 
be followed from roost or burrow to ponds or berry-laden 
bushes whither the creatures have passed in search of 
food and drink. This is a fascinating pastime, and many 
a thrilling Nature-story can be reconstructed from the 
tracks observed in the snow ; tales of fox and rabbit, the 
stalker and the stalked, of hare and weasel, of squirrels’ 
gambollings and rats’ furtive glide (see the illustration 
in page 360). Now also comes the bleaching of the 
ptarmigan’s plumage and the ermine’s coat. 


Мато, then, is full of life at this season when the year 

is close to its death, though that life may be less 
superabundant and more difficult to discover than at 
other seasons. Though Christmas may be primarily a time 
for human activities, it is not, therefore, the ‘‘ close” 
season for Nature-lovers that it is commonly supposed 
to be. Moreover, it is the one time when Man can give 
to, instead of take from, Nature. There are numerous 
benefactions to be made—water and food to provide for 
birds; nuts, meat and grain for beasts; while even some 
insects can be helped—there are butterflies, for instance, 
that hibernate in the house and these can be saved from 
destruction. A kindly thought for other forms of life 
comes not amiss at the season of good will. 
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MISTLETOE AND SOME FELLOW PARASITES 


S? severe is the struggle for existence in the plant world that it is not surprising that there 
. are quite a number of plants which parasitize other plants. The best-known of these 
is the mistletoe, but almost as interesting is the dodder, described below with mistletoe 


and some other plants of similar behaviour. 


Also included in this chapter are some sapro- 


phytes—plants, that is, which thrive not upon living plants, but on decaying organic matter 


either parasitic or saprophytic, probably only 

a few are aware of the fact that many of our 
wild flowers, even those of apparently normal habit, 
also belong to one or other of these categories. One 
of the most obvious of these is the dodder, a plant which 
has adapted itself so efficiently to the parasitic habit that 
it has lost all need of roots or even leaves. The com- 
monest species—for we have several dodders in Britain— 
is the lesser dodder (Cuscuta epithymum), which may be 
found parasitizing a number of plants, especially gorse, 
heather, thyme and other small plants of the heaths and 
moors. It consists of a mass of fine, wiry, reddish stems, 
from which appear in the summertime a number of 
bunches of flowers, each 
having a reddish, five- 
lobed calyx and a whitish 
corolla, also five-cleft, with 
five stamens and two 
styles. The corolla is 
persistent and may often 
be seen long after the 
flower has died and turned 
dry and brown, 

The manner of growth 
of the dodder is remark- 
able. The seeds, as soon 
as they have germinated, 
send down a very small 
rootlet of normal type, айа 
a small, thread-like stem, 
which wanders about, 
seeking some other stem. If 
it finds one within a day or 
two of its beginning to grow, it attachesitself to that stem, 
growing quickly round and round it. As the stem of the host 
grows, it lifts the dodder out of the ground, the parasite’s 
original stem and rootlet dying off at once, while new aerial 
roots are sent out, which enter the stem of the host. 


Weakening Action of the Dodder 

gre all the food of the dodder is extracted through the 

roots which enter the host's stem, there is no need 
for it to have chlorophyll with which to assimilate food 
from the air, and that is why there is no green colouring 
matter in the dodder. The eventual result is that the 
host is enormously weakened, but not, of course, killed, 
for then the dodder would itself die. The parasite 
spreads by means of its long stems from plant to plant, 
and in clover fields we may find one of our accidentally 
introduced forms, С. trifolii, covering very large expanses. 
The flax dodder (C. epilinum) also does great harm in 
the flax fields. Our only other native species is great 


۸ LTHOUGH many people know that all fungi are 


· dodder, which occurs on nettles, vetches and other low- 


growing herbs. The stem is thickish and has a yellowish 
tinge, and the bunches of flowers are larger than those of 
the lesser dodder. 

Another complete and efficient parasite is the mistletoe, 
so familiar in our houses at Christmas, but not often seen 
growing really wild. In the garden the mistletoe grows 
on fruit trees, especially apples; in the wild it occurs 
most commonly on poplars, where it forms huge bunches 
high amongst the upper branches, making the trees con- 
spicuous during the winter months. Though mistletoe 
is traditionally connected with the oak, the English species 
is very rarely found on that tree. The rounded, greenish 
stems of the mistletoe and the paired, opposite, fleshy 
leaves are known to all, and so are the waxy, pearl-like 
fruits ; but the flowers escape most people’s notice. These 
are found in the forks of the branches and between the 
leaves, and are unisexual and dioecious, so that one may 
have a mistletoe—a male plant—in the garden and yet 
never see a berry. The male flowers are often in threes 
and the females in fives, 


E. J. Bedford 


ODD-LOOKING DODDER 
Surely one of our most extraordinary plants is the dodder, whose 
way of growth is well illustrated above in a photograph of the 
lesser species. On the left is the clover dodder, whose tight bunches 
of tiny, starry, pink flowers seem to grow from the host's stem. 
The wiry stems of the parasite itself are also clearly seen. 
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off from each other; the upper one is two-lobed. In 
great broomrape, our commonest species, the colour 
of the flowers is yellow and brownish-purple, and they 
are half an inch in diameter. This plant appears in May, 
and is found growing up from the roots of gorse, broom 


and other similar plants. The bracts are as long as the < 

corolla, and in this the plant differs from О. elatior, which | 

has paler, sometimes almost yellowish-white flowers, and 

bracts shorter than the corolla. This species is not 

common, being found in the south only rarely, and up 

the east coast, and parasitizing the greater kn ed. 

| Esser broomrape (О. minor) is our only other species | 
that is at all widely distributed, being nd, on 3 

roots of clover, ivy and other plants, locally throughout 

Britain. It varies enormously and has yellowi owers, 

tinged with purple. Red broomrape (0. ru para- 

sitizes thyme and occurs on the west coast and Чапа; 

it is very deep, dull red, and the sepals are long in the 

corolla tube. This is a small species, not wing to ] 

more than eight inches in height, whereas mı f the | 

others reach two feet. Blue broomrape love- 

scented broomrape, both identifiable by t wac- 

teristics to which their names refer, are rare, rmer 

being found locally in a few southern and east nties, 


the latter occurring only in Kent. 


H. Bastin; A. W. Dennis 


MISTLETOE FEATURES 
|| Mistletoe is a thriving parasite, especially on poplar and apple 
|| trees; the masses seen in the photograph above are on black 
5 poplars. In the pictures on the right we see the female (left) and 
|| male flowers, while the plucked and inverted spray below gives 
the general appearance of the berried shoots and leaves. 

rarely that all five berries ripen. There are four fleshy, 
yellowish-white sepals, and four anthers, while in the 
JA female flowers there is a single stigma above the four 
А sepals. The berry is formed of the enlarged stigma 
and ovary, and contains a single seed. 

Not only insects, but also birds ensure the propagation 


X and distribution of the mistletoe. Insects fertilize it 
| in the normal way, for the flowers have a considerable 
д amount of nectar to attract them, while birds are fond of 


the berries. So sticky is the outer covering of the berries 

that the birds are said to get it stuck to the end of their 
bills. In rubbing it off on a branch, they also rub off 

| the seed, which adheres to the bark and, if conditions 
are suitable, eventually germinates. 


ч 
Parasites that are less obvious are those which live on : 

4 the roots of plants, and of these the most noticeable | 
[^ are the members of the order Orobanchaceae, which contains 

E the various species of broomrape and also the toothwort. 

Ё Of the genus Orobanche we have six species, though they 

|| are divided by some authorities into many more. None of 

|| them has'any leaves, and they might well be mistaken 

E^ for curious, dead-looking orchids, with their tall, straight 
É "а single stems and numerous dull-hued flowers, beneath 

$ * each of which is a small bract. The stems аге slightly 

Ё scaly, a point which, together with the absence of leaves, 

E distinguishes them from most orchids. The corolla 

| is two-lipped, though the lips are not very well marked 
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Our other genus in this family is Lathraea, of which we 
have a single species, L. sguamaria, the toothwort. This 
curious, white parasite is found in woods all over Britain, 
and in the south is often very common, growing on the 
roots of the hazel. At first it appears as a thick, fleshy 
column of white scales, and as these lengthen out the 
spike is seen to bear a one-sided raceme of whitish 
flowers, sometimes with a pinkish or purplish hue. At 
the base of each flower, which is of much the same type 
as that of the broomrapes, there is a large scaly bract. 
The stem of the toothwort branches below ground. 

In classification, the members of the broomrape tribe 
come next to the Scrophulariaceae, and they have the 
same arrangement of essential organs as we find in the 
members of that tribe. In view of this, it is of additional 
interest to find that a number of members of the Scro- 
phulariaceae are also parasitic in their habits. The eye- 
bright, for instance, described in page 375, is said to be 
a partial parasite, although it will probably grow by 


А. W. Dennis 
LEAFLESS BROOMRAPE 

Our largest species of Orobanche, the great broomrape is a curious, 

dead-looking plant, and these three flower-spikes well show its 

striking resemblance to some of the orchids. А parasite chiefly 

on large leguminous plants, this is one of our commonest species. 


itself, and the red rattle (see pages 255 and 256) is 
another. A plant which is more certainly parasitic is the 
yellow rattle (Rhinanthus crista-galli), which is one of the 
commonest plants of the hayfield in early summer. Its 
straight, branching stems, with paired, bright green, 
serrated leaves and yellow flowers, make it easily identi- 
fiable. The flowers consist of a very large, swollen calyx, 
through the mouth of which projects the end of the two- 
lipped corolla tube, through whose mouth, again, we see 
the bright blue anthers. Sometimes the corolla is scarcely 


E =< 


Toothwort—its name seemingly derives from the appearance of 
the strange-looking flowers—is often very abundant in hazel 
copses, where its tall, pale-coloured flower-spikes crop up at the foot 
of the bushes. It is a parasite on the hazel roots. 
visible, and it is said that in such forms the plant is self- 
fertile, the anthers and stigmas coming into contact 
without ever being exposed to the open air. The roots of 
many plants provide nourishment for the yellow rattle, 
which must be the most thriving British parasite, 
for it is found in every part of the country. 


‘In the woods we may find the common cow-wheat 


(Melampyrum pratense), another parasitic member of 
this tribe. This is also a quite unmistakable plant, with 
paired, entire, very narrow leaves, fine, wiry stems and 
yellow flowers, whose corolla is very much larger than 
the calyx and is cleft very distinctly into an upper and a 
lower lip, the latter being three-lobed. We have three 
other species of this genus, of which one has reddish and _ 
purplish flowers and grows in cornfields, while another has 
very small, deep yellow flowers and is found in hilly woods 
in the north; the third, crested cow-wheat (M. cristatum), 
found in the eastern and south-eastern counties, has 
dense spikes of flowers whose upper lip is purple inside. 

Bartsia (B. odontites) is another parasitic plant which 
is extremely common in cornfields throughout the country. 
It has tall, fine, much-branched stems, bearing many- 
flowered, one-sided spikes of pinkish or dull red-purple 
blossoms. The upper lip is much larger than the lower 
one and curves over it, and the whole plant is downy 
and often purplish. A rarer species is yellow bartsia 
(В. viscosa), and there is also alpine bartsia (В. alpina), 
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CURIOUS TOOTHWORT 


YELLOW RATTLE 


E. J. Hosking 


Less parasitic in habit than the 
plants illustrated in the precedin 
ages, the yellow rattle (above 
as the appearance of a plant of 
normal habit, and, indeed, it is 
only by the more distal portions 
of its root system that it is 
attached underground to its host, 


which is confined to a few 
localities in the north of 
England and Scotland. 
Several of our orchids are 
saprophytic in habit, one of 
the most interesting of these 
being the bird’s-nest orchis 
(Neottia nidus-avis), a pinkish- 
brown plant, rather like a 
soft-looking broomrape. It is 
quite often found in beech 
woods. It grows to a height 
of a foot or eighteen inches, 
sending up a thickish stem; 
which bears up to fifty yellow- 
brown flowers of typical 
orchid form. The lip is two- 
lobed, and the arrangement of 
the flowers is such that self- 
fertilization can take place 
in the event of insects failing 
to bring pollinia from some 


other plant. The пате refers to the apparent roots, 
which form a fibrous, matted mass reminding one of 
a rough bird's nest. Actually, these are not true roots, 
but rhizómes, storage organs from the terminal buds 
of which new shoots may be sent up. 

The leafless orchis (Epipogium aphyllum), as it 15 
generally called, is the rarest of all our orchids, for it 
has been found only a few times, chiefly in the counties 
on the Welsh border, where it occurs amongst decaying 
leaves, and, more. recently, in Oxfordshire. It looks 
like a small edition of the bird's-nest orchis, is also a 
saprophyte, and has one or two sheathing scales 
round the small stem. The lip is at the top of the 
flower, for there is no twisting of the ovary or pedicel, 
and the other parts of the perianth are simple and not 
differentiated. The centre of the lip is whitish with 
red spots, the rest of the flower yellowish-brown. 


Corar-root orchis (Corallorrhiza innata)—not to be 

confused with the cruciferous plant, coral-root— 
is another saprophytic form, also very small and rather 
rare; it is found chiefly in wet, sandy woods in east 
Scotland and has been recorded from Northumberland. 
The fibrous roots are similar to those of the last two 
species, and the flowers, which are few, are greenish, 
and undifferentiated except for the lip, which is long, 
whitish, with red raised spots and a small spur. There 
are four masses of pollen in place of the two pollinia. 


A. №. Dennis 


к н COMMON COW-WHEAT 

Ow-wheat, or, as it is sometimes called, weasel-snout, i 

a parasite of woodland plants, and is a member of the Eden 

Scrophulariaceae, as one might guess from its two-lipped 

flowers. The stems are fine and wiry, and' the whole plant 
has a rather delicate appearance. 
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W. Williams 


ORCHID PARASITE 
We have several saprophyt 
orchids in Britain, but the 
one of these which most rar 
are likely to come асго 
bird'e-nest orchis, of 
complete plant is seen 
Observe the curious rbiz 
which earn the plant its пате 


The plant known simply 
as  bird's-nest (Monotropa 
hypopitys) must not be con 
fused with the bird's-nest 
orchis, though it 
resembles it in appearance. 
It is a member of the same 
order as the lovely single- 
flowered wintergreen . (scé 
pages 622 and 626), and is 
parasitic in beech and fir 
woods, whence its second 
name of fir-rape. It 
single stalk clothed with scaly 
bracts ; the top of the stalk 
is generally drooping. The 
flowers are brownish-yellow, 
with four or five sepals and 
petals and twice as many 
stamens, features which dis- 
tinguish it from the broom- 
rapes and from Neottia. 


somewhat 


has a 
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The Fishes of Our Seas. 16 


RARE ARRIVALS OFF BRITAIN'S 


Ач the fish included in this chapter are comparatively rare occurrences in our waters, 


UCATION 


ко 
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but they possess points of interest that fully entitle them to a place in the series. The 
most remarkable is the very spectacular sword-fish ; the others dealt with are the black- 
fish, the barrel-fish and several species of mullets 


NCLUDED among the spiny-finned fishes is a small 
| family whose members are called from their dark 
colour “ black-fishes ” (Stromateidae). The name is 
often applied wrongly to other species and even to the 
pilot whale, but only the Stromateids deserve this title. 
There are two genera in this family, and the best-known 
member is the one that has given its name to the whole 
family, namely the black-fish (Centrolophus pompilus). 
The main characteristics of this genus are the long body, 
the blunt and rounded snout, the small scales, the long, 
flat, dorsal and anal fins with hardly any indication of 


ы 8. 


RARE BLACK-FISH 
A fish caught occasionally off south-west Ireland and the Scilly 
Isles and rarely in the North Sea is the black-fish, above, whose 
colour is less black than very dark purple. Though it is ranked 
as a British fish, very little is known of its habits or life-history. 


Н. Stokes 


spines, and the deep purplish-black colour of the body, 
paling slightly on the belly. The black-fish grows to a 
length of three feet and is mostly to be found living out 
at sea; hence the comparative rarity of its occurrence 
and our ignorance of its feeding and breeding habits. 
Even less is known concerning the Cornish black-fish 


ES 
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(C. britannicus), whose appearance off our shores is 
limited to one occasion only. 

Something more is known about the barrel-fish (Lirus 
perciformis), for all the odd names it has acquired— 
log-fish, Tudder-fish, etc.—spring from its passion for 
barnacles. Like the above, it is a fish of the open sea 
and is tempted inshore only by the presence of drifting 
wreckage to which barnacles adhere. Its colour is 
blackish, while its chief distinguishing features are its 
ovate body, the long stalk to the caudal fin, and the row 
of small free spines in front of the dorsal fin. 

Although the family Xiphidae provides us 
with only one occasional straggler, this is such 
a spectacular fish that we must mention some 
of its peculiarities. The sword-fish (Xiphias 
gladius) is far more at home in tropical seas 
than round our coasts, but it sometimes 
wanders even farther afield than Britain. Large 
sizes have been recorded in some species, and in 
a specimen measuring fifteen feet the sword itself 
wasayard long. This curious projection of the 
jaws leaves no doubt as to the fish’s identity, 
and in our species the absence of pelvic fins 
is additional evidence. With such a terrifying 
weapon it is not surprising that the sword-fish has been 
accused of predatory habits, even to the extent of 
assaulting whales, and it sometimes seems to mistake 
small boats for its normal prey. Generally, however, 
its food appears to consist of herrings, mackerel, cuttle- 
fishes and the younger forms of various fishes, and it is 


TERROR OF THE SEA 
Like most of the stranger forms of fish, the sword-fish, below, is 
primarily a native of tropical waters, but it sometimes visits 
Britain. With a “sword” three feet in length, this monster 
terrorizes the smaller inhabitants of the sea. 
W. S. Berridge 3 
| 
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difficult to see what advantage it would gain by attacking 
larger creatures, except in self-defence. 

When we come tc the mullets we are dealing with a 
group of fish long famed for delicate flavour. There are 
two quite distinct families, of which the first and better- 
known is that of the red mullet. The Romans were 
particularly fond of this fish, and during the great period 
of the Empire no banquet was considered complete 
without a large red mullet. In the time of Caligula as 
much as £80 would be given for a good-sized specimen, 
those of anything less than two pounds in weight being 
given away to the poorer people as not worth bothering 
about. It was a habit of the Romans to exhibit the 
fish alive to the guests and let them witness the changes 
in colour that took yg : 
place while the creature 
was slowly dying. 

The one species of 
the family that reaches 
our. shores, Mullus 
surmuletus, is an ex- 
ceedingly handsome 
fish, whose body is 
covered with large, thin 
scale. Two colour 
varieties occur, one o! 
which is plain red of a 
rich deep hue on the 
back and snout, paling 
to golden on the belly 
and fins; the other is 
similar, but has from 
three to. five longi 
tudinal streaks of bright 
yellow running along 
the body, combining to 
form a very striking 
. colour scheme. On the 
back are two separate 
dorsal fins, the first of 


TASTY MULLETS 
Both the red mullet, upper photograph above, and the thin-lipped grey, lower 


popularity among the Romans, is the Mediterranean. Here 
the fish spawn in June and July, laying vast numbers 
of eggs that float on the surface of the water. As usual 
with pelagic eggs the larvae hatch out in a very short 
time, only four days, and at the time of hatching the 
attached yolk-sac is very large. 


HE Romans were also well acquainted with the family 

of the grey mullets (Mugilidae), another group of 
fishes which takes in the British Isles only as the northern 
limit of its range, preferring usually the warmth of 
tropical seas and rivers. Out of roughly a hundred 
species only three can definitely be placed on our list, 
and their arrival shows evidence of a northward movement 
dé Se END : q during the early sum- 

| mer; in winter they 

| again withdraw to 
warmer climates. Th: 
family exhibits several 
| interesting biological 
features. The grey 
mullets are vegetarians, 
| living largely upon the 
seaweeds that- abound 
in shallow water and 
estuaries. Conse 

| quently, the intestine is 
much elongated and 

| folded, in order to deal 
| with the extra volume 
| of food that must be 


| 


taken in; this is 
| paralleled by the similar 
phenomenon observed 


| in herbivorous animals. 
A good deal of food is 
obtained from 
and sand with growths 
of algae upon them, and 
from the water that is 


stones 


H Slokes:; W. 5 Berridge 


which is spiny and photograph, were, and still are for those who can afford them, great favourites taken in for the purpose 
= among epicures, their reputation as table delicacies dating from Roman times at е х 

sharply upstanding, least. Тһе two species are very easily distinguishable by shape, as well as colour, Of breathing. То 
1 3 and the barbels under the chin of the red and the small, torpedo-like head of 2H Ga вас 

triangular m shape, the grey are other identification marks. facilitate this, 4 еасһ 

while the second, like — branchial arch is pro- 

all the remaining fins, is soft. Another characteristic vided with a sieve, which allows the water to pass 


feature is the pair of barbels that trail backwards along 
the side of the mouth; these can either be erected or 
carried tucked in a fold along the lower jaw. Teeth 
are confined to the palate and the lower jaw. 


|“ this fish the female is somewhat larger than the male 

and at one time was classified as a separate species, 
being known as the “ surmullet." Catches made round 
our shores are never large enough for the red mullet to 
be reckoned as an important economic asset in spite of 
its much-praised flavour. In r948 the amount brought 
into English and Welsh ports totalled only 1,948 cwt., 
but it is significant that the average price paid for it, 
£4 14s. per cwt., is considerably above that paid for 
most other fish except the sole. 

Although it extends to Norwegian waters, the chief 
home of the red mullet, as might be expected from its 


through, but retains any suspended matter from which 
nourishment can be derived. АП this is passed on to 
the stomach, which consists of two divisions, the second 
of which has a strong muscular coat that aids in reducing 
the food to a digestible state. Other reflections of its 
manner of feeding are the narrow mouth and very 
weak teeth. 

Our three species of grey mullet are all very similar: 
they are the thick-lipped grey mullet {Mugil chelo), the 
thin-lipped grey mullet (M. capito) and the golden mullet 
(M. auratus). All are elegant in shape, long and stream- 
lined, with a large, forked, caudal fin and small head. 
Spawning takes place during the summer months and 
the eggs are small and pelagic. Grey mullet are greatly 
esteemed as food, but, as with the red mullet, the catches 
in this country are so small and irregular that we are not 
given much chance to make their acquaintance. 
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Our Butterflies and Moths. 19 


SOME COMMON MOTHS OF THE GARDEN 


For the most part the moths described in this chapter are species frequentiy encountered 
in our gardens, even in thickly built-over urban areas, and as such are among the 


best-knowa. of the multitudinous moth tribe. 


Four of those mentioned—viz. 


the broad-bordered yellow underwing, the red underwing, the Clifden nonpareil and 
the magpie—are illustrated in the colour plate facíng page 435 


: HEREVER there is a garden hedge or а shrub- 
VV bery whose floor is covered with dry leaves, 
we may put up a largish moth that flies 
rapidly for a short distance and then settles and at 
once becomes invisible. While it is in flight a flash of 
orange is noticeable on the hind wings, which. are, of 
course, covered when the insect is at rest. This is 
the yellow underwing, or, rather, one of the species of 
yellow underwing, for we have at least four species which 
the rambler may come across at one time or another, 
` and two are numbered = 
amongst our com- 
monest moths. The 
large yellow  under- 
wing (Triphaena 
pronuba) is our com- 
monest species, and in 
some years is really 
abundant, specimens 
flying in through the 
open window night 
after night and hurling 
themselves at the 
light in the usual 
frenzied way of moths 
in such conditions. 
The fore-wings of this 
moth vary enormously, 
and may be anything 
from greyish to yellow- 
brown, red-brown, or 
brown so dark as to be almost black. When they are greyish 
they are crossed by darker, wavy lines, and there is a pale 
marking and two dark markings in the middle of the 
wings; when they are brown there are usually fewer 
markings. The hind wings are bright yellow, sometimes 
orange-yellow, with a black stripe that runs all round 
the wings just inside the margin and is thickest near the 
fore edge. Three typical specimens are seen on the right. 


The caterpillar of the large yellow underwing, which is 
typical of those of the Noctuid moths in general, is 
brownish, though at times we may find yellowish or 
even greenish individuals. There are stripes along the 
back, and few hairs. The eggs are laid in enormous 
batches on the blades of grasses or on leaves of low- 
growing garden plants, and if the female has selected 


some vegetable-or garden flower, the larvae may be so . 


numerous as to become a real pest in the garden. 
Certainly the finest of our yellow underwings is the 
broad-bordered species, T. fimbria (No. то in colour plate 
facing page 435), which, like the last, is very variable, at 
least as regards the colour and markings of the fore-wings. 


The usual, most typical form has a ground colour of 
ochreous or greyish-brown, and this is sometimes almost 
unbroken by markings. More often, however, there is a 
slightly convex line across the wings towards the outer 
margin, and on the inside of this the colour is darker, 
shading gradually inwards to a paler area. There are 
often two pale kidney-shaped markings on the fore-wings 
inside this line, known to entomologists as the orbicular 
and reniform stigmas—the former is the inner one—and 
these two patches are picked out with paler or darker 
marks in the majority of Noctuid moths. These mark- 
ings correspond in position, more or less, with the 
central spot, known as the diskal spot, that we may note 
on the fore-wings of many butterflies. 

In the broad-bordered’ yellow underwing the hind 
wings are darker in ground colour than those,of the large 
yellow underwing, being more or less orange, and the 
black band is so wide as to cover half the wings. The 
larva is pale brown, with black dots, a pale mid-dorsal 


YELLOW UNDERWINGS 
The yellow underwing—it is often distinguished by the epithet 
“large ”—is one of our commonest moths, especially in towns. 
Above we see three typical examples of this very variable species, 
while in the adjoining column are the eggs (X 10 approx.), laid in 
serried ranks round two plant stems. 
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moon—which is, indeed, very difficult to tell from 
T. comes; one distinguishing feature is a small black 
mark near the outer corner of the fore-wings. The least 
yellow underwing has a very faint crescent in the yellow 
area, but its fore-wings are practically devoid of markings 
and it is less than an inch and a half across the wings. 
Several other yellow underwings exist, small, delicate 
insects belonging to a different division of the Noctuid 
group, and found for the most part in heathy districts. 


EB red underwing (No. 29 in colour plate) is no rela- 

tive of the yellow underwings, but may conveniently 
be considered here, for it is quite often found about the 
garden. A member of the same group as the silver Y, 
the burnet companion and the Mother Shipton described 
in page 437, it is, however, very unlike any of these in 
appearance. It is one of our largest and finest insects, 
measuring over three inches across the wings. The fore- 
wings are of a rather beautiful brindled grey colour, 
more or less tinged with brown and marked with zigzag 
stripes. These colours, when the wings are folded 
down the body, make the moth almost invisible on the 
grey bark of an oak trunk or on some weathered paling 
or fence; but the hind wings are a very bright, warm 
red, with a black border and a black stripe that runs the 
greater part of the way across from the fore margin. 
This colour scheme is rather similar to that of the very 
closely-related crimson underwings described in page 667. 
The caterpillar is of what may be described as “ semi- 
looper " type, for although it has four pairs of prolegs, 
it rests usually on the two hindmost pairs, and holds itself, 


ON THE SUGAR PATCH 
“ Sugaring ” for moths is one of the recognized ways of catching 
them, and the red underwing and numerous other smaller moths 
above are all stuck fast in the sticky, treacly mixture whose sweet 
smell has attracted them from afar. The red underwing's fore- 
wings are greyish, the rear ones red with black bands 


stripe and pale streaks on the sides, and it feeds 
on various low-growing plants in the autumn, and in 
the spring, after hibernation, on the young leaves of trees 
and shrubs. This is really a woodland species, and is 
fairly widely distributed throughout the British Isles 
in suitable localities. There is also a much smaller 
species known as the lesser broad-bordered yellow under- 
wing (T. ianthina). This is about one and half inches 
in wing-span as opposed to the two and a quarter inches 
of the other insect, and has the yellow area of the hind 
wings suffused with black from the base outwards, so 
that all that remains is practically a yellow band. 


Omer species bearing the name yellow underwing are 

the lesser, the lunar and the least, and the first of 
these is as common as the large yellow underwing. Its 
scientific name is 7. comes, while. the other two are 
T. orbona and T. interjecta. The lesser species is as 
variable as the large one, but its fore-wings are almost 


invariably some shade of brown or black, not greyish. 8 J. Bedford 
There is usually a fairly distinct reniform stigma, and in CATERPILLAR CAMOUFLAGE 
the yellow area of the rear win: D s Many caterpillars owe their safety from enemy attention to their 
zn Ў d к Thi Р 55 there is a small crescent resemblance to the leaves, twigs or bark of the food plant. А case 
e па . This mark is seen more clearly in the lunar ыр is me red underwing larva, indicated above by two arrows, 
ellow underwine—wh ; В which is almost invisible, so closely do its colours and ornamenta- 
У. §—whence its name, from Latin luna, tion resemble the contours of the trunk’s bark. 
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illustrated in page 667, with that stiffness which we more 
usually associate with the larvae of Geometers. The 
colour of this larva is pale greyish with brown markings, 
and it feeds on poplar and willow, spending the daytime 
at rest on the bark, well hidden in chinks. The moth is 
a late summer and autumn species, and is fond of sitting 
out in the open, often on telegraph poles and palings. 
A very handsome and extremely rare insect that resembles 
a red underwing in the fore-wings is the Clifden nonpareil 
(No. 13 in colour plate), whose hind wings are black, with 
a broad lavender-coloured stripe. 

From the huge group of Noctuid moths it is very 
difficult to select any individual which is commoner than 
many others, and even in the gardens of the urban 
districts we may regularly come across a number of 
different species. One of these—and one that is often a 
real pest—is the cabbage moth (Barathra brassicae), which 
has fore-wings of a rather nondescript greyish-brown, 
with the reniform stigma outlined in white, and the 
arbicular stigma also paler than the rest of the wing. 
The hind wings are thinly scaled, greyish-brown, darker 
towards the margin, and with a small spot near the fore 
edge. The caterpillar is dull brown—sometimes greenish 
—dotted with grey or greenish, with a dark line along 
the back and pale stripes along the sides. When it con- 
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OFT-ENCOUNTERED ` DOT 


The dot moth is one of the most common species of the garden, 

and is fairly easy to pick out from among the mass of other 

Noctuids by its dark wings with their large white diskal spot. 

The specimen above, rather more than life size, is resting in the 
daytime on a tree trunk. 


M. H. Crawford 
, 


fines its attention to cabbages and such plants it may do 
considerable damage, but it will eat anything in the way 
of low-growing vegetation during the months of late 
summer and early autumn. 

Several closely related species are also found in the 
garden, one being the dot moth (Mamestra persicariae), 
a blue-black insect with the large reniform stigma white, 
and the rear wings of the usual Noctuid type, asin the last 
species. The caterpillar is green or brown with darker 
markings of the same colour, and its habits are similar 
to those of the cabbage moth. This insect is especially 
common in London gardens, where it sometimes works 
havoc among the leaves of the flower border. Then 
there is the moth called the bright-line brown-eye, а 
brown-winged species with a yellowish or reddish stigma 
and a pale, bright line parallel with the outer margin of 


л. J. Ward 


Although it is called the currant moth—another name for it is 
the magpie—the species seen above is as much at home on the 
gooseberry as on the currant. Above we see an adult which 
has just emerged from the pupa on the adjacent leaf. (х 1l) 
the fore-wings. The rear wings are perhaps a little darker 
than those of the last two species, and the caterpillar, 
which also varies from green to brown, is of similar habits. 
A point which every naturalist is bound to notice 
sooner or later is that, whereas all these moths are very 
common and sometimes really abundant, their cater- 
pillars are often hardly ever seen, at least without agreat 
deal of searching. This also applies to the next species, a 
conspicuous moth called the angle-shades (Phlogophora 
meticulosa). This insect, , 2 
which, unlike the last three, ? 
_ is absolutely unmistakable and 
is fond of sitting out in the 
open, is one of the loveliest of 
all our moths. The general 
impression of its fore-wings is 
green with a pinkish tinge, but 
the fore-wings are really 
'pinkish-brown, with а V- 
shaped marking on the fore 
margin, repeated by two more 
V-marks, one outside the other, 
olive-green in colour, and 
outside this there is a broad 
band of olive-greenish, while 
the area inside it is pinkish. 
The hind wings are pale and 
plain, with an even paler band 
round their outer area. When 
at rest on a leaf or fern this 
moth looks very like a rather 
wrinkled leaf, and the wings, 
moreover, are not flat or 
rigid, but folded, so that the 


ROSE FANCIER 
Flowers are among the 
favourite foods of many 
Noctuid moth larvae, and 
this caterpillar of the 
bright line brown-eye moth 
is eating the heart out of a 

rose-bud. (х 14). 
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MAGPIE MOTH 


J. J. Ward 


LOVELY PLUME MOTH 


The plume moths are members of the great concourse of moths 
known to entomologists as micro-lepidoptera, which are not 
usually the subject of collection or even description except in 
works intended for experts. One of the finest and commonest 
is the white plume, here seen at rest on a leaf. (X about 2). 
. insect appears extremely long and narrow ; the illustration 
in photogravure in page 1273 shows exactly what the 
moth looks like. The caterpillar is green or brown with 
white dots, a pale dorsal stripe and shaded V-marks 
on the sides. It feeds on low-growing plants, is fond of 
bracken, and often attacks the geraniums of the green- 
house. This moth is found at all seasons, but usually 
is distinctly two-brooded, laying in spring and summer. 
Coming very near in classification to this species is 
another quite common garden moth, the old lady. This 
is another unmistakable insect, for its wings are two and 
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VIRGIL 


a half inches or more across, and are dark, blackish- 
brown, with pale markings along the veins and round 
the hind wings parallel with the outer margins. It is 
much deeper in the wing than most Noctuids, and, its 
flight being rather weak, it might almost be mistaken for 
some large butterfly of meadow brown type. It is often 
found indoors, behind curtains, and may be seen sitting 
on the walls or ceilings of summer-houses, etc. The 
caterpillar is another of those rather indeterminate species, 
greyish or brownish, striped with paler colour on the 
sides, and feeds on herbaceous plants in autumn and 
on trees in spring. 


ЕТЕМ the magpie or currant moth (No. 21 in colour 
plate) is so numerous on currant and gooseberry 
bushes as to be а real pest. It has black, white and bright 
yellow larvae of looper type, slightly hairy and very 
conspicuous, and the pupae, which are spun on to the 
leaves of the food plant, are black with yellow rings round 
the abdomen. The colour scheme of the moth is the 
same as that of the larvae, and it has the weak, flopping 
flight typical of the Geometers. There is much variation 


.in the amount of black in the fore-wings, but it usually 


takes the form of a double band of spots on either side 
of a yellow stripe. The larva feeds in towns on the 
shining green leaves of the euonymus that is so popular 
a shrub for clipped hedges. In the clouded magpie, a 
woodland species, the colouring is confined to black 
patches at the base of the wings and in their rear corner. 

A curiously lovely little moth sometimes seen in the 
garden is the white plume moth, a member of the very 
large group known as micro-lepidoptera. Its wings are 
composed of four or so long, white, feathery plumules, 
which look far too weak to bear even this small moth. 
A member of the same group is the greyish-brown 
twenty-plume moth, often found on window panes indoors. 


in translation as well as in the original 
Latin, Translations are numerous. The 
best-known are those of Conington and 
J. W. Mackail (in prose); but for those 
who have learned a little Latin at school 


reasonably be named revealers of 

Nature, for all—all English ones at 
least—have thrown some light upon her 
beauties, and not a few have devoted 
themselves, as her apostles, to a spirit of 
Nature which transcends and underlies 
her outward forms. But as far as a 
practical interest in her workings is con- 
cerned we must turn to the ancients; and 
_if Wordsworth (see page 696) is chosen as 
the exemplar of modern Nature-loving 
poets, no more appropriate classical poet 
could be chosen than Virgil. The poem 
by which Publius Vergilius Maro is known 
to most schoolboys—the “ Aeneid "— will 
receive scant notice here, for in it are to be 
found no better descriptions of or references 
to Nature than adorn the works of a hundred 
other poets. It is upon the “ Georgics ” 
that Virgil's claim to bea true revealer of 
Nature rests. 

If such a comparison be allowed, it is 
not too far-fetched to say that Virgil's 
“ Georgics” are the classical equivalent 
of the numerous pamphlets and booklets 
now issued by the Ministry of Agriculture 
and Fisheries, for, though they are written 
from the heart and not from the brain, 
though they are in verse and not in prose, 


Т are few poets who might not 


they are essentially propaganda works and 
full of practical knowledge. Agriculture, 
after the wars that saw the elevation of 
Octavian to emperorship under the name 
of Augustus, had fallen into a sad state of 
neglect, partly through the withdrawal of 
men to fill the ranks of the contending 
armies, partly through the devastation of 
the land by opposing forces, and mostly 
through the financial depression that 
follows all wars; conditions in 30 B.c. 
were not unlike those in A.D. 1919 as far 
as agriculture was concerned. 

It was to help to remedy this state of 
affairs that Virgil wrote his four books of 
“ Georgics,” poems on agriculture, informed 
throughout by a deep knowledge of the 
subject, a veneration for the nobility of 
the.tiller and sower of the soil, and a sincere 
desire to see Rome's basic industry once 
more upon its feet. The four books deal 
respectively with tillage and the conditions 
of the season and the weather that affect it ; 
trees, with particular reference to trees 
that, like the olive and the grape vine, 
repay cultivation; pastoral farming—i.e. 
stock breeding, rearing and feeding ; and 
bee keeping. Of all Virgil's works these 
possess the highest and most continuous 
level of excellence, a feature that emerges 
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the true beauties of the “ Georgics ” may 
best be gathered from a study of the original, 
slow though it may be at first. АП those 
qualities known as “ Virgilian "—nobility 
of form and movement, music of metre, 
felicity of word-choice, and a fundamental 
virility of spirit—are to be found at their 
best in these poems. In addition, they 
contain a fund of human-interest stories, 
and are a mine of interesting information 
concerning land-workers, their methods of 
cultivation and of rearing stock, and their 
weather-wisdom in the past. . 5 

Of their author little need be said. The 
greatest Roman poet, he was born on 
October 15, 70 в.с., and died on September 
21, 19 B.C. The son of a farmer near 
Mantua, he lived at first always in the 
country, and, even after he became a court 
poet, was ever a lover of the countryside. 
His knowledge of farming—the subject of 
the “© Georgics "—was practical, and these 
poems bear witness throughout to a con- 
suming interest in the subject, though 
they were written primarily to support 
Augustus's agricultural policy. А return 
to the land in Italy was essential then, 
asit is now in England, and no better 
advocate could have been found than Virgil, 
the poet, the gentleman and the farmer. 
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VENERABLE YEWS ROOTED IN ENGLISH EARTH 


T E yew has an honoured place in the list of our trees, for not only is it peculiarly impressive 
in appearance but the great age to which it often lives constitutes it a living link between 
the England of twentieth-century bustle and invention and the very different England in 
which our long-dead forefathers played their parts and had their little day. Among the best- 
known of these ancient relics are the noble yews in Norbury Park, illustrated in page 1304 


OMBRE and stately, dark in foliage and huge in 
© dimensions, the yew is a tree of as marked а 
character as any in the world. One of the few 
evergreens that is a native of this country, it is better 
known, perhaps, as a tree that is usually planted in 
churchyards than as a true forest tree. Yet in certain 
districts of England there are large expanses of yew 
forest, where hundreds upon hundreds of yews of every 
age and size may be found, growing so strongly and so 
closely that no room is left for any other tree among them, 
or, often, for any plant beneath their heavy shade. 
Such a forest is that on Box Hill, in Surrey, and the 
downs near by, where in parts the yews grow in a pure 
forest, though they are also to be found mixed with 
box and other trees that love the chalk soil. 

The yew, though it certainly must be classed as a large 
tree, is not a tall one; even the very finest specimens 
in the country do not greatly exceed fifty feet in height, 
and forty feet is a much more usual maximum. The 
expanse of the branches and the size of the bole are the 
features that give the tree its grandeur; the dark ever- 
green leaves are responsible for its solemnity. These 
leaves, which are shining, very deep green above and 
paler, divided by a stout midrib, below, are about three- 


quarters of an inch in length, slightly curved and thick, 
being leathery in texture. They are arranged in two 
neat rows along the branches. 

One of those trees which normally bears the male and 
female flowers on different individuals, the yew is not 
completely dioecious, for one may sometimes find a single 
branch or so of female flowers on a tree that is otherwise 
entirely male, or vice versa. The flowers are borne in 
catkins, and those of the male look very like small 
coniferous catkins—being, however, rounded, раје 
yellowish and about a quarter of an inch in length. 
The yellow anthers are surrounded by small scales, and 
when the pollen is ripe the slightest touch will send a 
shower of it, like yellow dust, floating out over the 
atmosphere. The female flowers are solitary, in this 
differing from those of the conifers, amongst which the 
yew was formerly placed by some authorities. Each one 
consists of a fleshy, flat body, surrounded at its base by 
greenish scales, and bearing a single stigmatic surface. 


YEW EXPANSE 


The growth of this fine yew is quite typical of the tree when it is 
in the open and has its lower shoots removed. The spread of the - 
branches, greater than the height of the tree, is a particularly 
characteristic and readily recognized feature. 
British Museum (Natural History) 


a Æ А2 
WAXEN BERRIES 


The pinkish yew berries, with their deep olive-green centres, are 

amongst the most beautiful and curious of all natural fruits. 

The spray seen above has a number of these berries in various 

sizes, which indicate roughly their stages of ripeness; the leaves 
are also well shown in the photograph. 


Н. Bastin 


The fleshy disk develops, after fertilization by the male, 
into a waxen, reddish cup, which does not, however, 
completely surround the olive-green seed within. The 
fruits are thus rather strange and beautiful objects, but 
they are not always easy to find, for as soon as they are 
ripe they are attacked by innumerable Passerine birds. 
The flesh of the berries (illustrated in the colour plate 
facing page 931) is not poisonous, though there is 


CLOSE-UP VIEW OF YEW FLOWERS AND FOLIAGE 


an idea that it is; indeed, this part 
has a sweet, but dull, taste. But 
the kernel contains a dangerous 
poison. The leaves, too, are very 
poisonous, but, curiously enough, 
only Man and horses seem to 
suffer from their effects, for goats 
and cattle can eat them with im- 
punity. The scientific name of the 
yew is Taxus baccata. 

Among the slowest growers of all 
trees, the yew makes up for this by 
living to a tremendous age, A tree 
at Bradburn, in Kent, for instance, 
is estimated to be three thousand 
years old, and there are others in 
Britain which are said to be over 
the two-thousand-year mark. Even 
the oak, therefore, is eclipsed by 
these patriarchs. Being а very 
slow-growing tree, the yew produces 
extremely hard, heavy, close- 
grained wood, and, although it is not 
now much used, it was formerly of 
considerable value for outdoor work. Dwellers in the New 
Forest, in Hampshire, it is said, would swear that a post 
of yew would outlive one of iron, and this is probably 
no exaggeration of its enduring qualities. 

A feature in which yew wood is especially distinct 
from other hard, close-grained timbers is that it is 
extremely flexible, as one would expect in the wood 
which supplied the archers of former days with their 
finest bows. It is deep brown or orange, a colour which 
formerly made it a popular wood with cabinet-makers, 
though now it seems to be little used for furniture. As 
can be imagined from the great age to which yews grow, 
the diameter of the bole is immense, even when the 
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The three pictures above show the details of the common 5—5 insigni 
е T DC 3 yew. On the left are the female flower: mall, insignificant green objects 
зы е and ие; ues the berry e shown in the photograph at the top of this page. In the ЛАТ we vs a 
h 4 mber of the male catkins—sm; ss i i 
ИЕ cae hens es masses of scales which bear the yellow pollen and resemble in form those 


The right-hand picture shows a very common galling at the end of a yew shoot. 
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height of the tree 15 not so much as fifty feet. The 
circumference of the actual bole is, in fact, quite often 
as great as the height of the tree, a circumstance unusual 
in most trees, and the area covered by the branches is 
out of all normal proportion to the height. 


Recarpine the bole, this is not by any means at its 

thickest towards the base, for the trunk of the tree 
usually forks a dozen feet or less above the ground, and 
it is just below this point of separation that we find the 
largest girth of the bole. This is nothing unusual, for 
in most large oaks, for instance, we find exactly the same 
thing, but in the yew the division into a number—often 
a very large number—of branches is most regular. In 
one form, known from its place of origin as the Irish 
yew, the branches are so numerous and run upwards 


FLAKING BOLE 
This is a very typical yew bole as seen in park or garden, where 
the young shoots which appear every year at the tree’s base, or 
proceeding from the nodosities of the trunk, are carefully trimmed 
away. Notice the thin, flaky bark, which is not itself deeply 
fissured although the trunk may be. 


at such a steep angle that the tree is of typical 
fastigiate form, resembling in outline a Lombardy 
poplar, and hence is granted sub-specific rank as 
fastigiata. Furthermore, it differs in the leaves, which 
are not arranged in two regular rows but scattered 
along and round the twigs. 

The bark of the yew bole is reddish-brown and flakes off 
in pieces of considerable size; but it is often very smooth, 
though sometimes: it is almost fibrous, at least in the 
outermost layer. In form the typical well-grown yew 
resembles a very broad-based pyramid, the outer and 
lower branches often coming close to the ground, so that 
it may be difficult to penetrate through the leafy wall 
which they make. Once inside, we find a sort of great, dim 
arched chamber, the dark, red-brown branches supporting 


Robert M Adam 


There are many fine avenues of yews in Britain, and above is an 
excellent example, showing how well the tree will grow when 
carefully tended. It will be noted that the trees are taller than 
the wild yews, and are planted so close that they are unable to 
assume their usual spreading form. 
the vaulted roof of greenery. Here, beneath the yew 
boughs, all is silent and there is little sign of life, for few 
creatures live on the foliage, and the yew is not one of 
those trees that supply sites suitable for many nesting 
birds. But species like golden-crested wrens and the 
finches that prefer the thick foliage of evergreens to the 
more open, but no less secure, situations in a thorny 
hedge, do build in the yews, and in the churchyards we 
may find wrens making their domed, leafy homes in the 
thick masses of the lower branches near the stem. 
Yews can withstand a tremendous amount of hard 
usage on the part of enthusiastic gardeners or practitioners 
of the art of topiary. Those who love trees for the beauty 
of their natural form may lament what they consider the 
spoiling of fine trees in order to produce a hedge of 
peacocks or a neat, orderly row of pawns along a green 
garden walk. There is no doubt, however, that the well- 
clipped yew hedge, especially if the trees are separate, 
symmetrical and of simple outline, is one of the most 
attractive features of the typical garden of the great 
English country house, and one that would be sadly 
missed. Oddly enough, the “ discovery " of the use of 
yew for clipped and ornamental hedges was made by no 
less a tree-lover than John Evelyn himself, who was 
apparently the first person to realize the extent to which 
the tree might be clipped without impairing its vitality. 
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The Landscape of Our Land. 24 


ISLANDS ON BRITAIN'S NORTHERN RIM 


I" three earlier chapters in this series (see pages 761, 1027 and 1125) something is said of 
the general features of the Scottish landscape, of therocky complex of the North- West 
Highlands and of the islands born of volcanic action in the Inner Hebrides. Now we 
have a fourth study in the inter-relation of Scottish scenery and geology—a study 
which takes us through the Western Isles to the Orkneys and Shetlands in the far north 


MONG the geological agents to which we must 
attribute the shaping of our scenery, the sea, 
either alone or in combination with weathering 

and river-action, has been responsible for much that is 
most typical of our coasts, as is explained in Chapter 
I9 (page 1095) of this section. Marine denudation, as 
this work of the sea is called, can be found everywhere, 


but perhaps it is seen at its best when the fiercest billows ` 


rage against the hardest rocks, i.e. in the Outer Hebrides 
and the Orkney and Shetland Isles, where the wildness 
of rugged, rocky coastline is at its strangest and most 


; ORKNEY ‘STACK’ 
The effects of the violent action of the waves upon the rocks of the 
coast are well shown in the Orkneys and Shetlands, where both 
Atlantic and North Sea gales hurl the sea against the land. Below 
is the Old Man of Hoy, a typical * stack ” of the Orkneys ; it is 
450 feet in height. Notice the man standing at its base. 
J. Valentine 


romantic, and all stages and kinds of the sea’s geological 
action are observable. 

The effect of this marine action can be appreciated 
on any precipitous coast, where the steep cliffs will be 
seen to bear a visible horizontal line marking the height 
of the sea’s power. Above it the rock is rough and jagged, 
worn by atmospheric denudation, while below it may be 
found to be worn smooth by the continual friction. In 
places it is not only smooth, but pitted with hollows, 
the genesis of caves, which will eventually be deepened 
until they penetrate far under the surface. Close by, a 
tall rock may jut out into the sea, joined to the mainland 
by a slender neck of land, or perhaps cut off by the water ; 
in either case it is probably composed of a rock harder 
than the surrounding coast, and has thus withstood 
marine action while the other has been beaten down. 
Occasionally a long, rocky island may fringe the coast, 
formed in the same manner, while farther out low islands, 
the peaks of sunken skerries or reefs, offer harbourage to 
innumerable birds. 

All these and other signs of marine denudation are 
found in the Outer Hebrides, which lie like a natural 
breakwater between the fury of the Atlantic and the 
western Scottish coast. Composed entirely of gneiss, 
one of the toughest of rocks, they show coastlines of 
remarkable grandeur, which have withstood the force of 
the waves surprisingly well. The western coasts are 
bare of cultivation and habitation, and offer one of the 
wildest sights in our islands from Barra Head, the 
southernmost point, to the Butt of Lewis, in the extreme 
north. The largest of the islands, called Long Island or 
Harris-with-Lewis, gave its name to the Lewisian gneiss 
of which it is composed. Deep inlets, fiord-like, bring 
the sea within easy reach of all parts of the islands, and 
much of the area of the smaller islands is water, in the 
form of comparatively large lakes. The association of 
rock with water, both inland and on the coast, makes 
for extreme grandeur of scenery, whose starkness is 
enhanced by the treelessness of the islands. The Minch 
and the Little Minch, which separate the Outer Hebrides 
from the mainland and the Inner Hebrides respectively, 
are in reality a water-filled rift valley, formed by sub- 
sidence between two great faults in the gneiss. The 
existence of great masses of gneiss on the mainland, 
mixed there with Cambrian sandstone and conglomerates, 
such as occur in one small area in Lewis by Stornoway, 
demonstrates the nature of the land which once stretched 
between the islands and the North-West Highlands but 
is now beneath the sea. 

Rare in the Outer Hebrides are intrusive rocks of 
volcanic age, and only one small area of granite occurs, 
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work of the sea even 
more clearly than the 
other—the deeply in- 
dented western coastline, 
with numerous wild 
crags, skerries and 
“ stacks," rocks isolated 
from the mainland by 
marine denudation, and 
the huge heaps of débris 
on the beaches, every- 
where bearing witness to 
the effect of the sea's 
fury. Within one man's 
lifetime small peninsulas 
have become islands, 
and shallow channels 
have become deeper by 
several feet. Farther 
east the islands are low 
and less impressive, the 
absence of trees adding 
to their deserted appear- 
ance. There are по 
rivers of any size, but 
large lakes abound, as 
in the Outer Hebrides. 
Among the interesting 
sights of the Orkneys is 


Robert M. Adam 
IN THE WESTERN ISLES the Old Man of Hoy, one 
of the largest “ stacks 


Scenes typical of the Outer Hebrides are given in the photographs in this 


on the north-west coast of 


Lewis ; but St. Kilda and page, that су: тесеп Loch Seaforth in Harris, and that below to be seen anywhere, 
; giving a view of the Barra Isles in the south, taken from a peak on Barra 
Boreray, which, though itself and showing Vatersay, Mingulay, Sandray and other small islands. off the north-west coast 


included in the Hebrides, 
lie forty ‘miles west of 
North Uist far out in the 
Atlantic, are composed 
entirely of basic volcanic 
rock, dolerite, gabbro, 
etc. The scenery there 
compares well with that 
of the areas of basalt, 
described in Chapter 20 
(page 1125), and precipi- 

| tous cliffs ring the circum- 
ference of St. Kilda, 
which is bare and awe- 
inspiring. The population 
of about eighty persons 
has now been evacuated, 
leaving this lonely isle to 
the seabirds. 

In the Orkney and Shet- 
land Isles the geology is 
more complicated than 
in the Hebrides, although 
the former are, like them, 
all composed of one kind 
of rock, namely, Old 
Red Sandstone. This, a 
newer and softer rock 
than gneiss, shows the 
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SHETLAND SCENE 


Those patches of land which will support crops and stock in the 
Shetlands are intensively cultivated, the small farms, typified in 
the peaceful picture above, being known as crofts. Contrasts 
between low, undulating, grassy downs and high, sharp-edged 
ridges of harder rock, such as is seen here, are typical of the islands. 


of Hoy, where the sandstone is of more recent formation. 
As can be seen from a map, the Orkneys are merely 
isolated peaks of a land once joined to the mainland of 
Caithness, where the rock is also Old Red Sandstone, 
and were once a large and fertile promontory, now split 
into fragments by deep “ firths " and “ flows,” the local 
names for straits and channels. Evidence of glacial 
action is to be found in “ erratic ” blocks of stone, which, 
-as is deduced from their nature, were carried hither from 
as far as Moray Firth before the glacier melted and 
deposited them. The Dwarfie Stone, near Ward Hill on 
Pomona, or Mainland, the largest of the islands, is evidence 
of the use to which early Man put the comparative 
softness of the Old Red Sandstone; it is a vast block 
of that rock, in which chambers were hollowed out by 
prehistoric cave-dwellers. Another phenomenon, similar 
to the Old Man of Hoy, is the Horse of Copinshay, a 
large rock jutting into the sea, which has carved it intoa 
faint semblance of a horse’s head. 

The soil of Orkney is very fertile, the sandy loam 
supporting many small holdings, and bears good pasture, 
as visitors to other sandstone areas, such as Devonshire, 
will expect. But fishing and agriculture are here of 
almost equal importance, and the islands breed a race of 
brave fishermen and whalers, to whom the extremely 
dangerous currents that swirl in the narrow firths and the 
wild Atlantic gales offer no terrors. The fishermen of the 
Shetland Isles have a similar reputation, and here the 
gales probably reach their wildest, for these islands 
receive the full blast of every wind from Atlantic and 
North Sea alike. The effects of the huge seas that are 
dashed against their coasts from both west and east are 


visible everywhere on 
their seaboard, the cliffs 
having the appearance 
of ruined castles, while 
huge blocks of rock have 
been torn from them and 
heaped into jagged masses 
sometimes over sixty feet 
in height. The force of 
the waves may be 
gathered írom such 
records as this, made 
during a high gale in the 
last century: a mass of 
rock, weighing only a 
little less than eight tons, 
was carried more than 
twenty-four yards over 
other  seven-foot-high 
rocks to a position some 
seven yards above the 
ordinary level of the 
water. On the western 
coasts such events as this 
are by no means rare, 
and the wildness of the scenery and the havoc wrought 
by the waves are beyond description. 

Geologically, the Shetlands show some complication, no 
less than five kinds of rock being represented, running in 
long narrow bands from north to south. The core of the 
islands is composed of metamorphic rocks, mica-schists, 
gneiss, schistose grits, etc., which stretch due north and 
south the whole length of Mainland, the width of the 
southern peninsula, and form the whole of the islands of 
Whalsey and Yell and the western half of Unst. Granite 
and associated acid intrusive rocks occur in patches to 
the east of this strip, and compose practically the whole 
of the nearly isolated northern portion of Mainland, 
while the western portion is Old Red Sandstone, separated 
from the metamorphic rocks by long, wide dykes of 
intrusive granite. The eastern half of Yell and the middle 
portion of Fetlar are of basic igneous rock, dolerite, 
gabbro, etc. Finally, there is a western edging of 
Devonian rocks, of which Papa Stour is composed. 


ESSES, stacks and voes are the terms that spring to 
the eye from a map of the Shetland Isles, and these 
represent the most outstanding scenic sights of the 
islands : headlands carved by the sea from even the hard 
gneiss and mica-schists, isolated rocks broken off from 
the granite and the sandstone, and long inlets (voes) 
which cut so deeply into the islands that no Shetlander 
is more than three miles from the sea. These inlets were 
manufactured partly by the sea and partly by glaciers. 
In the granite area of the north-east of Mainland are the 
famous Grind of the Navir—the Gate of the Giants— 
which is a gap with a rough staircase cut by the sea in 
a mass of porphyry standing well out to sea ; the great 
arch, cut by the waves, in Dore Holm ; and the Drongs 
or Drenge, stacks of tower-like shape, which in the dis- 
tance resemble a fishing fleet under full sail. But the 
coasts of Shetland are full of such strange sights. 
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Nature Under the Microscope. 11 


HIDDEN WONDERS OF 


PLANT REPRODUCTION 


T's is the second chapter of two dealing with botanical microscopy—the first is contained 

in pages 1130-1132—and the last devoted to the subject of Nature's marvels as revealed 

by the microscope. In eleven chapters only the fringe of the study can be touched, but 

enough has been said and illustrated to indicate the vast stores of interest that lie open 
to the naturalist possessed of a microscope 


F some pollen grains are examined under the microscope 
they will be found to present a more or less rounded 
shape and to have hardened outside walls, which 

protect their precious contents ; but if they are moistened 
or put та drop of water, the lens will reveal a very 
curious process taking place, for a long tail grows out 
of each grain, which gives it a superficial resemblance 
to a large spermatozoon. In fact, it is a common belief 
that in a flower the pollen represents the male seed, or 
gamete, of animals, while the carpel corresponds to the 
ovum. This is not exactly so, for the true state of 
affairs is far more complicated and wonderful, and the 


POTENTIAL POPPIES 


Above is seen a transverse section of the ovary of the field poppy, 

magnified about sixteen times. It is divided into compartments 

by walls arranged something like the spokes of a wheel, and 

attached to both sides of each wall are the round ovules, or female 
seeds waiting for fertilization by the pollen. 


whole story sheds a graphic light upon the methods of 
evolution spread over a vast span of time. 

The amateur microscopist can, if he likes, work out the 
whole sequence for himself, but, briefly, this is what 
happened, so far as we can piece the evidence together. 
The origin of plant life was in the water, where the 
sexual gametes, or marrying cells, could be carried to 
each other in the drift of the currents; thus emergence 
on to dry land meant providing protection for such cells, 
lest they should dry up and be killed. It also meant 
ensuring means for their union, now that the currents 
of the surrounding water were no longer available. 


Е. А. Botting 


Ferns provide us with a comparatively early stage in 
the solution of this problem. In them is found what we 
call an alternation of generations. First comes the 
fern plant as we know it, which releases from capsules 
on the underside of its fronds quantities of spores. These 
are small cells that have broken away from the parent 
fern and are capable of germinating without any 
fertilization, ie. asexually like amoeba. 

But the spore does not grow into a new fern; it 
sprouts into a small, green plate known as a prothallus, 
and this is the plant that produces the sexual elements. 
Under the microscope can be seen the egg cells awaiting 
fertilization by the sperms, which swim to them in the 
moisture collected underneath the  prothallus. The 
result of the union is that the egg cell then grows into 
а fern plant, and thus the cycle is complete. This is a 
partial solution to the problem. But ferns cannot grow 
anywhere except in moist places where sufficient water 
can collect to convey the sperms to their destination. 
What further steps has the flowering plant taken to 
complete its emancipation, and how has it apparently 
done away with the alternation of generations ? 

The next important step can be seen in the prothallus 
ofa club-moss. If this is examined under a fairly high- 


FLOWER IN SECTION 

Above, magnified by twelve diameters, is a transverse section of 
the flower bud of a Шу. The six outermost, overlapping parts are 
the portions of the perianth, this plant having no distinct sepals 


or petals. Six stamens occur next inwards, each bearing four 
pollen masses, and innermost of all is the three-celled ovary. 


J. G. Bradbury 
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MITOSIS IN ACTION 


А) x 
E. A. Botting 
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The process of cell-division, or mitosis, is shown in several stages 

in this photograph (X 720) of a tiny portion of the root tip of a 

garlic plant. Divided nuclei are visible in many of the square 

cells, and the “ bundles " of rod-like chromosomes are seen in the 

bottom left and top right corners. 

power objective we shall find that it possesses seeds of 
one sex only, in other words, that the club-moss produces 
male and female prothalli. From this point in the 
evolution of the flowering plant we trace a gradual 
telescoping of these processes, and when we come to 
examine an ordinary buttercup we shall find that there 
are remains of all of them, though some are mere vestiges. 

In the first place, the female spores are enclosed in a 
box, the carpel, as can be seen from any section cut 
through this part of a plant. The spore is never free 
to grow into a prothallus, but develops into egg cells 
in situ; a vestigial prothallus, it is true, may be seen 
in conifers, but this never escapes from the spore case. 


|“ the meantime the male spores аге produced on the 

stamens as pollen, the grains of which, on coming in 
contact with the sticky end of the carpel, or stigma, 
begin to grow a long tube downwards, as mentioned at 
the beginning of this chapter. This pollen tube is the 
homologue of the male prothallus, but is never developed 
in a free state as it is in the club-moss. To do this, it 
must be transferred by wind or insects to a stigma, 
whence it literally grows its way down to the egg cells. 
Thus the sperms, which have lost their original shape and 
motility, and are now no more than bare nuclei, are 
transported down the pollen tube right to the doorstep, 
as it were, and no longer require a fluid environment in 
which to swim, so that in the hottest and driest climates 
the reproductive process can go on successfully. 

Such is the wonderful adaptation that has taken 
millions of years to reach perfection; yet the whole of 
its course may be traced in an hour or so. 

Even more marvellous is the process of cell division 
by which a plant or any other living thing grows. To 
observe this minutely, it is necessary to have an objective 
magnifying about 700 diameters, which is, of course, 
expensive. However, if the use of such an instrument 
can be obtained, the revelations of this everyday 
happening will be worth weeks spent in using low powers. 


When a cell undergoes the process of division, or 
mitosis, as it is called from the thread-like aspect of the 
nucleus (Gr. mitos, thread), the walls of the nucleus break 
down and a number of rod-like bodies form from the 
previously fluid contents. These are named chromosomes 
(Gr. chroma, colour; soma, body) because of their 
readiness to stain, and they arrange themselves in a flat 
layer or disk in the middle of the cell. Meanwhile, 
star-shaped bodies appear on either side of this layer, 
with a fan of fibres proceeding from them towards the 
chromosomes, the whole appearing like a diamond if 
viewed from the side. Next, each chromosome splits 
along its length, thus forming two identical sets where 
before there had been one. Each set migrates towards 
an apex of the diamond, where it again coalesces to 
make a normal nucleus, and division is complete. 

Now the remarkable thing about this is that in each 
cell that undergoes mitosis we shall find a constant 
number of chromosomes. They may be different in 
shape, some being straight, some curved, some long, some 
short, but they never diverge from the regular numbc 
for the species. Thus a lily (like Man) has twenty-four 
an evening primrose has fourteen. What 15 то 


Е. А. Botting 
HOLLYHOCK POLLEN 

Magnified by thirty diameters, the pollen grains seen above are 

those of the hollyhock. Perfectly globular with a rough outline, 

these have not yet grown the “ tail,” through which the male 

element is transferred to the ovum. The apparent differences in 

colour are due to the angles at which the light strikes the grains. 
interesting still is that the factors for heredity, or genes 
as they are called, have been proved to lie along the 
chromosomes, so that every one of the millions of cells 
in this world is predestined to become a part of onc 
species and of one species only. 

It can now be seen how an organism, which has sprung 
from the joining of two single cells, is determined in its 
development. The chromosome outfit handed on to the 
new creature is identical with that of the parents, and 
carries all the potentialities for producing ultimately 
an adult of that species. 


BIBLIOGRAPHY 


Rev. J. С. Wood's Common Objects of the Microscope (Routledge) ; 
Martin & Johnson's Practical Microscopy (Blackie); Jean C. 
Johnson's Microscopic Objects & How to Mount Them (English 
Universities Press); C. F. A. Pantin's Notes on Microscopical 
Technique for Zoologists (Oxford University Press). 


1296 


ee ae "РА 


Our Butterflies and Moths. 20 


SMALL BUTTERFLIES: COPPER AND SKIPPER 


BY no means so famous as the large copper, the small copper—the first of the butterflies 

described in this chapter—is quite one of the most charming of the butterfly tribe, as 

may be seen from its representation in the colour plate facing page 37. Also dealt with 

in this chapter are the skippers—grizzled, dingy, small, Essex, Lulworth, large, silver- 

spotted and chequered—and the Duke of Burgundy fritillary. All of these, with the 
exception of the Essex skipper, are included in the colour plate 


frequently associates with the blues of the chalk 

downs, heaths and meadows, the small copper is 
an insect that the majority of ramblers soon learn to 
recognize. Closely related to the large copper (see page 
990), which, though recently re-introduced into Britain, 
is now extinct as a native insect, it earns its name from 
the colour of the bright scales of the fore-wings. These 
wings, which are coppery-orange, bordered with blackish- 
brown, bear a number of black spots. The hind wings 
are almost entirely black, except for a coppery band 
towards the outer margin ; just within this band several 
blue spots are often to be discerned. 

Usually there are eight spots on the fore-wings, two 
near the centre of the wings, and the other six, in two 
rows of three spots each, towards the outside of the 
wings; but this arrangement varies enormously. Common 
variations are those in which there are more than eight 
spots and the individual spots are larger than is typical, 
though specimens are sometimes found in which almost 
all the spots are absent. An extremely rare form is 
that in which the ground colour is white instead of 
the usual hue, and in other varieties the spots run 
together or are elongated to form wedge-shaped mark- 
ings, which give the insect a very striking appearance. 

The same coppery hue is reproduced on the 
underside of the fore-wings, but here it is 
duller, without the characteristic brilliant sheen. 
The underside of the hind wings is pale brownish, 
with a number of minute black dots. It should 
be noted that the hind wings have a notch 
at their hindmost point, similar to that found 
in some of the blues and in the hairstreaks. 

Essentially a butterfly of the open, the small 
copper is active on the wing, flitting to and fro 
with the blues and skippers by the dry roadsides 
and on the downs and commons, and resting 
on the heads of the brilliant summer flowers, 
especially on members of the composite group. 
From its favourite flower-head the small copper 
will dash at other butterflies that flit near by, 
and, often, if such insects be small coppers, too, 
it will flit round and away with them in a 
graceful aerial pursuit. These sudden flights 
do not seem to be undertaken to ward off 
other insects from the favourite flower, for, 
though the small copper usually returns to 
the same perch, it is inclined to fly away with 
any intruder of its own species. When small 
coppers, common or chalk-hill blues and small 
skippers join in one of these excursions, we have 


O" of the brightest of our butterflies, and one that 


А. W. Dennis; J. J. Ward 


as prétty a display of insect liveliness as can be seen. 
Green, fat and rather slug-like, resembling in this 
respect the larvae of many of the blue butterflies, the 
caterpillar of the small copper feeds on sorrel or dock. 
It is marked by a brown line along the back, and is 
covered with grey hairs, which arise from white dots. 
The pupa is brownish, and is held by a silk thread to the 
surface of some leaf or stem of опе of the food plants. 
The small copper has three broods in a normal year, and 
may therefore be seen on the wing at almost any time 
from April until October, though in June and September 
it is not so common as in the other months. It is a fairly 
easy insect to rear. The third brood is the one that 
produces most of the varieties referred to above, and the 
eggs should, therefore, be sought on the food plants in 
August, for these have been laid by the second brood. 


T small copper is a member of the family Lycaenidae, 

to which belong the blues and the hairstreaks, but the 
skippers, which are the last large group of our butter- 
flies, have a family to themselves, the Незретаае. We 
have eight members of this group in Britain, of which 
two are very local and a third is unlikely to attract the 
attention of any but the expert entomologist. The 
skippers are easy to recognize, chiefly on account of 


a 


DAINTY SMALL COPPER 


One of our commonest butterflies, the small copper is closely related to 
the blues. 
decoration, as may be seen if the above picture (right) is compared with those 
in pages 361 and 362. 
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Its underside, so different from theirs in colour, is similar in 


On the left above is the egg, x 25. 


А. W. Dennis 


LARGE SKIPPER LARVA 

The caterpillar of the large skipper, like that of many butterflies, 

spends much of its time in a “ larval cocoon,” consisting of several 

blades of grass held together by a few silken strands. Such a 

cocoon is seen in the right-hand picture above, while on the left is 

the plain, green caterpillar feeding on a grass blade. (Life-size). 
their narrow wings with very straight fore edge, their 
brownish colour, and their rather “ buzzing” flight, 
which is slightly reminiscent of that of the burnet moths 
(see page 435). Usually they fly very swiftly, and they 
are best caught by sweeping them rapidly off flower- 
heads when they are resting or feeding. 


HE grizzled skipper (Hesperia malvae) is well-named, 
for its wings are finely chequered with deep-brown 
and white, the brown being paler on the underside, which 
otherwise differs less from the upper surface than in 
many butterflies, (It is worth noting that in all this 
group the difference between the upper and under sides 
of the wings is not so marked as in the members of the 
other groups found in Britain) Fairly common through- 
out England, especially on dry heaths and hills, the 
grizzled skipper is yet another of those small butterflies 
that is characteristic of the chalk downs. It rests, like 
all the skippers, with the wings held over the back rather 
steeply, so that its profile when at rest is triangular. The 
caterpillars are greenish, covered with hairs, and feed on 
bramble and other related plants, pupating in a tent spun 
out of one of the leaves of the food plant. Though 
usually found only in early summer, this insect is two- 
brooded in exceptionally fine years, and on the Continent 
it is regularly so. ~ 
With the grizzled skipper one naturally associates the 
dingy skipper, for these two seem to have much in 
common, and are both members of the sub-family 
Hesperinae, whereas the other skippers belong to the 
Pamphilinae. The adjective “dingy ” is admirably suited 
to this insect, for even when it has very recently emerged 
from the pupal stage, it is not brilliant, and its general 
hue is a dull brown, marked with irregular bands of darker 
brown across the fore-wings. Both fore and hind wings 
bear a few whitish dots, which are chiefly to be seen as a 
row round the outer margins of the wings. The under- 
sides are a paler, duller replica of the top surfaces. This 
is a common insect of early summer, being often found in 


i£ 
A. E. Tonge 


company with the grizzled skipper ; it is more frequently 
double-brooded than that species. More of a woodland 
species than the grizzled skipper, it is fond of sunny 
railway embankments and clearings where there are 
flowers and grasses. It folds its wings over the back like 
a noctuid moth when at rest. 


Very different in appearance from the dingy and the 
grizzled skippers is the small skipper, for its wings 
are a bright, light orange-brown, the veins being rather 
darker, with a long, black mark in the centre of the fore- 
wings of the male. The undersides of the wings are 
paler, with a yellower, sometimes almost greenish tinge. 
This very lively little butterfly is often to be found by the 
roadside settled on dusty grasses or playing in the company 
of the small coppers and blues which affect similar situa- 
tions in summer. It is perhaps more partial to damp 
places than the other skippers, and the borders of woods, 
where there is plenty of grass and bramble-blossom, 
attract it in July and August, when it is most common. 
Near its haunts there are always tall, soft grasses, for it is 
on these that the caterpillar feeds. 
Two species very similar in appearance to the small 
skipper are the Essex and the Lulworth skippers. Of 
these, the former has the distinction of having remained 


DINGY AND SMALL 

Small and devoid of brilliant colouring, the caterpillars of the 

skippers are not very likely to attract the attention of any but the 

expert entomologist. Those seen above are the larvae of the 

dingy skipper (left) and the small skipper (right), both x 14, 

feeding on bird’s-foot trefoil and a grass blade respectively. 
undiscovered, at least as a separate species, until so 
recent a date as 1888—actually, it was two years later 
that it was recognized as an addition to our insect fauna. 
It was found in Essex, and is still chiefly to be sought 
in that county—especially along the coast—though it 
occurs in Kent and has been taken in Suffolk, North- 
amptonshire and Bedfordshire. It is slightly smaller 
and paler than the small skipper, and the black mark on 
the fore-wings of the male is shorter and slighter; the 
distinguishing feature on which entomologists rely is 
the black underside to the knobs of the antennae. 

Named after Lulworth, in Dorset, about which its 
range centres, the Lulworth skipper is duller than the 
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NOD СРО S 


last two species, and the female has what almost amounts 
to а ring of brighter colour on the fore-wings; іп the 
male this marking is more obscure, but there is the usual 
black line on the fore-wings. Principally a coastal species 
on the chalk hills of Dorset, Devon and Cornwall, it 
occurs some miles inland on the Purbeck Hills, notably 
on the slopes of Corfe castle. 

We next come to two species which are also rather 
alike, the large and the silver-spotted skippers. The 
former is, with the small skipper, our commonest member 
of the group. The bright fulvous colouring of the fore- 
wings is bordered with duller brown, and this in the 
female breaks up the fulvous area into spots. The male 


has the black sexual marking on the fore-wings, and the 
undersides of the wings in both sexes are bright yellowish, 


4. E. Tonge 
SKIPPERS DISPLAYED 


Perhaps the commonest of our skippers, the large skipper is a 

butterfly of the summer months, Its orange-brown wings are 

marked with paler colouring, and their sharply-angled form 

is typical of the group. Above, the males (upper and under sides) 
are the left-hand pair. These are all natural size. 


with spots of brighter colour towards the apices. This 
character should distinguish the large skipper from the 
silver-spotted skipper, in which the spots are silvery 
rather than yellowish; but in battered specimens of 
the latter insect, it is hard to tell the difference between 
the two, and this may account for the fact that the silver- 
spotted skipper is thought to be less common and widely 
distributed than it really is. The silver-spotted skipper 
is also distinguishable by the fact that the spots on the 
fore-wings are more marked, and the inner area of the 
undersides of the fore-wings is much darker than in the 
large skipper ; the ground colour of the undersides is also 
rather greenish. The large skipper is pretty generally 
distributed throughout England, and is particularly fond 
of the grassy slopes of downs and the open rides of woods, 
occurring especially in midsummer. The silver-spotted 
skipper, on the other hand, though not , 
rare, is rather a local insect, being more or 
less restricted to the chalk hills of various 
parts of England. 1 


I 
F easy to distinguish by its dark brown | 
wings with numerous square, yellowish | : 
markings. The undersides show these only | 
as brown marks on a pale ground, except | 
in the middle of the hind wings, where : 


NALLY, we have the chequered skipper, | 
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DISTINCTIVE UNDERSIDES 
The two skippers seen above, both rather more than life-size, are 
the silver-spotted (left) and the chequered species (right). The 
undersides of both species are shown, for it is by these that the 
two are best distinguished. The silver-spotted skipper rather 
resembles the large skipper on the upper surface. 
they are almost silvery on a brown ground. Early 
summer is the time in which to seek this insect, which is 
limited to the southern and eastern midland counties, 
where it occurs chiefly in the larger woods. It may 
be sought especially near patches of ground ivy and 
bugle, on whose flowers it usually seems to feed. 


Last of the butterflies to be dealt with here is the Duke 
of Burgundy fritillary, which is a fritillary in name 
only—hence its inclusion in the present chapter and not 
in that which deals with the true fritillaries (page 799). 
This bright little butterfly is rather like a mixture 
between a small pearl-bordered fritillary and a grizzled 
skipper, darker in colour and smaller than the one, 
brighter and larger than the other. Its yellowish-brown 
fore-wings are crossed by dark bands, and the rear wings 
have the lighter hue reduced almost to the margin. The 
underside is very similar to that of a true fritillary, being 
orange-brown with whitish and silvery spots and black 
eye-spots near the outer margin. Widely-distributed 
throughout the southern part of England, the Duke of 
Burgundy fritillary is nowhere very common. It seems 
to prefer sunny, sheltered borders of woods, settling 
on the foliage rather than on flowers, and flying very 
rapidly in the sunlight. It is out in early summer. 


DUKE OF BURGUNDY 
Although its full name is the Duke of Burgundy fritillary, the 
little butterfly whose underside is seen life-size on the right above 
is more nearly related to the skippers than to the fritillaries. 
The pupa (left, Х 2 approx.) is curiously hairy, and the caterpillar 
(left above, about natural size) is also covered with hairs. 


All About Our Weather. 12 


JACK FROST'S ARTISTRY 


IN RIME 


TRANGELY beautiful are the patterns drawn by Jack Frost’s fingers on our window-panes 
during the nights of winter cold, and so, too, indeed, is the whole effect of frost in the 


countryside. 


Below appears an account of the formation of the frosty film that coats 


each bough and bole, each blade and stem, and also of the, very similar dew 


T can be said with truth that all the meteorological 
phenomena so far described in these chapters, with 
the exception of gales, have, in spite of their 

unpleasant aspects, some degree of usefulness, but of 
frost this statement does not hold good. The damage 
wrought by frost in killing or setting back seedlings or 
flowering plants is incalculable; an example of this 
occurred in May, 1935, when an exceptional frost ruined 
acres of young plants, destroyed all prospects of an 
average fruit crop and made vegetables unusually dear 
all over Great Britain. Frost is, then, an unmitigated 
evil, although the non-agriculturist may find some con- 
solation for its ravages in the beauty with which it 
sometimes endows the countryside and in the attractive- 
ness of the forms taken by its crystals. 

Frost is a general term applied to several unrelated 
phenomena. Scientifically, it is reserved for those white 
crystals of ice that condense upon outdoor objects when 
the temperature is below 32°F.; this, the true frost, is 
also known as hoar-frost. Other so-called frosts are the 
“black " frost, which occurs when the temperature is 
below freezing point, but, owing to the absence of 


FROST FANTASY 
Compensation for the damage done to important crops by frost 
may be found in the beauty with which it invests such humble 
plants as heather and marram grass, seen spangled with the 
Silvery crystals of hoar-frost in the beautiful photograph below. 
Grassv plants being bad conductors of heat, are heavily frosted. 
€. F Metcalfe 
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moisture in the air (due, say, to a strong, drying east 
wind), no crystals of ice are deposited ; and the “ silver "' 
frost, which is not a frost at all, but the mere freezing of 
moisture (rain, sleet, thawed snow, etc.) as it lies upon 
the ground, over which it spreads like a thin sheet of 
glass. Hoar-frost itself is divided into two kinds: first, 
when all outdoor objects bear the icy crystals, and, 
secondly, when only the ground itself is so covered ; the 
latter condition is the more common and is known as a 
“ ground " frost. 

The crystals of ice that form hoar-frost are not, as 
might be supposed, frozen dew-drops, any more than 
snow, which bears a close resemblance to them, is frozen 
rain-drops. Yet both frost and dew are condensed 
water vapour. To understand the difference between 
them it is necessary to know something of the formation 
of dew. As is explained in the chapter on mists and 
fogs (page 1122), the water vapour always present in 
the air condenses into liquid globules when the tempera- 
ture of the air falls below a certain point, called the dew 
point or saturation point. If all the air is cooled below 
dew point, the result is a fog or mist; but if only the 
air in close contact with a certain object—say, a blade 
of grass or a lamp-post—is so cooled, the result is that 
droplets of water (dew) are deposited upon that object. 

Now, the cooling agent is radiation, i.e. the giving off 


‘of its heat by the earth and every object upon it during 


. the hours of darkness; 
! this causes a noticeable 
lowering of the tempera- 
ture of the “ radiators” 
—the ground, the blade 
| of grass, the lamp-post, 
etc.—but, though each 
radiates at the same rate, 
their temperatures are 
not all reduced by the 
same number of degrees. 
The temperature of good 
conductors of heat is 
reduced less than that of 
bad conductors, so that 
grasses, for instance, 
which are bad con- 
ductors, become colder 
during the night than, 
say, rocks. Thus the 
temperature of such 
objects as grasses may 
tall below dew point, 
while the temperature of 
the air itself is still above 
1300 


it; the result is that the air in close contact with those 
objects is also cooled below dew point and droplets of 
water are condensed out of that air upon those objects 
This is dew, which is more frequently found upon grasses 
and other bad conductors of heat than upon stones, 
rocks, etc. In addition, some dew rises out of damp 
earth, the moist air in the minute spaces among the 
soil rising upwards and condensing, and some is con- 
densation of vapour exuded by the plants. Dew is 
formed when dew point is above freezing point. 
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PATTERNS ON THE РАМЕ 
Above and on the left are two photographs exemplifying the 
filigree-work of ''window-frost," when the warm air inside a 
room condenses into patterns upon windows made icy cold by 
the low temperature outside, The condensed moisture crystallizes 
as it runs down the glass into beautiful frond-like patterns. 


G. Aubouri 


When dew point is below freezing point (32°F.), the 
water vapour condenses not as droplets of water, but 
as crystals of ice; this is hoar-frost. The forecasting of 
such a frost is not a difficult matter, and it is surprising 
how many people evince astonishment on waking up in 
the morning to discover hoar-frost clothing the garden 
plants and wooden :gates and window. frames, when a 
look at the sky and wind-vane the previous evening 
would have shown the possibilities of the formation of 
frost during the night. It can be assumed that frost 
will not normally occur during late spring, summer or 
early autumn, when night radiation is usually not 
sufficient to cause it. In other months there are three 
factors to consider. First, is the sky clear? Cloud in 
the sky acts as а “ blanket " over the earth and prevents 
radiation, while a clear and cloudless sky increases it ; 
thus a clear sky presages frost. Second, is there a high 
wind, a falling wind or a calm, or are any of these 
conditions likely to develop during the night? If there 
is a strong wind, air will not be allowed to remain in 
close contact with any radiating object for a long enough 
period for it to give up any of its moisture; but in a 
light wind or a calm, it will not be whisked away so 
quickly, and may remain in contact with the object 
long enough to deposit moisture upon it. A calm or à 
9. Aubourne Clarke falling wind, therefore, makes frost probable. Thirdly, 
EMBROIDERED IN ICE local conditions, particularly those of situation, must be 


Outlined in frost crystals, the, leaves immediately above have А . = Е 2$ 
taken on a beauty that makes them hardly recognizable as those studied. For example, cold air, arising from abnormal 


Dn EA Op uc E TUE ооа улен radiation on high land, will slide down a mountainside 
and their leaves would probably shrivel under this icy mantle, 5 NS у D 
which is one of the most destructive meteorological phenomena. from its summit into the valley below, where it will lie 
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IN SILVER SHEATHS 


A “silver frost " is most familiar to town-dwellers when it coats 

the pavements and roads with a treacherous, glassy surface. 

Above we see the twigs and branches of a tree sheathed in a mantle 

of ice, formed by rain which froze solid as it fell upon the tree. 

This silver frost occurs only in the very coldest weather. 
in any natural indentation ; in valleys and in hollows, 
therefore, more severe frosts can be expected, if the other 
conditions are favourable, than on the hill-tops. 

An essential to an accurate forecasting of frost is a wet 
and dry bulb thermometer, or hygrometer, which measures 
the amount of moisture in the air. This consists of two 
identical thermometers, one of which has its bulb 
covered with moistened muslin. This moisture evaporates 
quickly in dry air, thus reducing the temperature shown 
by the “wet” thermometer. If the difference between 
the wet and dry readings is large, a frost is probable, for 
this means that there is little moisture in the air, which 
will have to be cooled below freezing point for that small 
amount of moisture to be condensed, in which case frost 
is inevitable. If the readings show little difference, 
indicating the presence of much moisture in the air, the 
deposit will be dew and not frost, for only a small 
reduction in temperature will be necessary for the water 
droplets to be deposited (i.e. dew point will be above and 
not below 32°F.). А 


So much for frost seen, asit were, {гот а distance. Studied 

at close quarters, it presents a variety of beautiful 
Íorms, as can be seen from the photographs illustrating 
this chapter. The crystals are of two kinds, granular 
and crystalline; the former are not true crystals, but 
are frozen drops of fog or mist, often found on waterside 
vegetation or on the plants that grow on cloud-capped 
mountain tops. The true crystalline hoar-frost, formed 
direct from atmospheric moisture, is of similar nature to 
snow crystals; most of the crystals are columnar and 
hexagonal, but in extremely cold spells they are tabular, 
when there is much beautiful branching from a plate- 
like centre. The symmetry of snow crystals, which are 
formed, as it were, in vacuo, is missing from hoar-frost, 
which is always attached to some object or other from 
Which the crystals grow outwards, having, therefore, a 


one-sided outline. The frost 
crystals are more like fern fronds 
than jewels, but they form 
extremely beautiful patterns, 
none the less. 

Window-frost provides, how- 
ever, the finest pictorial effects, 
although this frost is not true 
hoar-frost. It arises from the 
crystallization of the air within 
a room upon the cold, dry glass 
of the windows in temperatures 


below freezing point; similar 
but finer effects are obtained 
when warm air in a heated room 
condenses in a film of water 
upon the window-pane and then 
freezes. The loveliest patterns 
are assumed by frost in these 
circumstances, miniature ferns, 
trees, castles, stars, etc., 
appearing in the silvery ice.. There is no law 


regulating the formation of these patterns, although it 
is known that variations in temperature and in the 
thickness of the glass, and the presence or absence of dust 
on or scratches or flaws in the glass, in some measure 
control the shapes taken by the frost crystals. These 
frost-pictures, therefore, are infinite in their variety, the 
same patternrarely being repeated, and there is no end 
to the beautiful shapes they may take. 


H. Pickwell 


PEARLED WITH DEW 
The pictorial results of a heavy dew are often no less enchanting 
than those of hoar-frost, and above we see the web of a garden 
spider outlined in dew droplets which weigh heavily—but not 
heavily enough to break them—upon the delicate threads of silk 
and make the spider's craft all the more apparent. 
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J. J. Ward 
During the night there has been a heavy 
winter’s morning the trees, si 
seem to be possessed of 


CLOTHED IN RIME 


hoar-frost, and now in the 


tripped long since of their 
airy-like foliage 


STORIED YEWS 


Peculiarly impressive is the 
appearance of the yew tree, 
and its air of sombre antiquity 
is enhanced by the venerable 
associations that cluster about 
its gnarled, weather-beaten 
bole. In countless village 
churchyards an old yew 
watches over the hummocked 
graves ~of generations of 
English folk, and in the sur- 
viving relics of the forests 
that once covered our home- 
land still may there be found 
avenues and groves of yews, 
planted long centuries ago by. 
(if tradition be the truth) men 
of a faith and age before the 
Christian. The photographs 
in this page are of one such 
ancient collection—of some of 
the more than eighty yews 
that form the far-famed 
“ Druids’ Grove " in Norbury 
Park, situated on the North 
Downs between Leatherhead 
and Dorking. Other pictures 
of yews are in pages 1289-91 
Photos, Н: Bastin 


DIVING DUCKS 


By way of contrast are 
illustrated in this page two 
of our diving ducks, one of 
which is perhaps the com- 
monest of our diving species, 
finding a congenial home on 
the ornamental waters of our 
urban parks, and the other a 
rather rare denizen of the 
Scottish lochs. The first is the 
tufted duck, seen in the 
photograph below. Note in 
particular the characteristic 
feathery plume which is not 
by any means always so 
obvious as in this picture, 
The second and far less 
common diver is the red- 
breasted merganser, seen on 
the right in the upper photo- 
graph. Т handsome bird 
belongs to the same group as 
the goosander and the smew. 
Both the tufted duck and the 
merganser are described in 
Chapter 42 of Our Birds and 
Their Eggs section contained 
in pages 1314-1317 
А. Brook: W. S. Berridge 


WILD IRIS 


The sword-like leaves and brightly-coloured flowers make the yellow iris (left 
above) one of the most striking of our wild flowers. The stinking iris (on 
the right above, in fruit) is a smaller plant, with flowers of a violet blue 
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The Flowers of Our Countryside. 42 


SOME GARDEN FAVOURITES IN 


THE WILD 


I^ this chapter are described some of the very large number of floral species which, though 

they are among those planted and reared with tender care in our gardens, may also be 

found growing in a wild state in country lanes and meadows. Sometimes the plant is 

known by another name, sometimes there are minor differences in form and colour, but 
the general identity is unquestionable 


either separate species or artificially produced 

varieties of flowers we may find in the fields and 
on the waysides, there are a number of species which 
occur almost unchanged in the natural state and in 
cultivation. One or two of these, such. as the snapdragon, 
are described in other chapters, and below we make the 
acquaintance of several others which may be met with, 
so to speak, either wild or tame. Often we find that 
the wild plant has a different name from that which 
it bears when it is planted in the garden, an instance of 
this being the hellebores, of which we have two wild 


^ LTHOUGH the majority of our garden flowers are 


species; they are the wild relatives—and very close 
relatives—of the Christmas rose, well-known as one of 
our finest winter flowers. 

Stinking hellebore and green hellebore are also known 
respectively as setterwort and bear's-foot, the latter 
name referring to the form of the green hellebore's leaves, 
which, deeply cut into lobes, have a fancied resemblance 
to the foot of a bear. In both plants the flowers are 
greenish, and the most obvious parts are the five sepals, 
which are fairly large and, in the setterwort, edged with 
purplish. The petals are tubular, and not at first obvious ; 
by some authorities they are considered to be merely 
nectaries, since that is practically the function they 
fulfil, The green hellebore has larger and fewer flowers 
than the other, but is the smaller plant ; its leaves are 
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divided to a common point where they all join the foot- 
stalk, while in the stinking species the leaf-lobes join 
before they reach the stalk. 

These two plants are members of the order Ranuncu- 
laceae, the buttercup family, and several other plants of 
this order fall into the category we are at present dis- 
cussing. Amongst these must be mentioned the globe 
flower, Trollius europaeus, which is like a very large 
buttercup with rounded blooms—hence its name, The 
obvious part of the “ globe ” is made up of the numerous 
sepals, which hide the much narrower petals from view. 
A mountain species, the globe flower is well distributed 
throughout the north and west of England, Wales and 
Scotland. Another member of the same family is the 
columbine, Aquilegia vulgaris, which occurs free and truly 
wild all over the British Isles except in the north. In 


HELLEBORE SPECIES 
Two species of hellebore—wild cousins of the Christmas rose— 
may be found in Britain by the rambler, viz. the stinking hellebore 
(left) and the green hellebore (below). Their differences are not 
very great, consisting chiefly in the depth of the lobes of the 
leaves and the larger flowers of the green species. 
E. J. Bedford: H. Bastin 


ACONITE OF WINTER 


Like many plants of the order Ranunculaceae, the winter aconite 
has yellow flowers, and they rather resemble those of the butter- 
cups and lesser celandine. This plant must not be confused with 
the other aconite, which is better known nowadays as monk’s-hood. 


the wild state the flowers are purple, and the leaves are 
very beautifully shaped, consisting of three lobes, each 
of which is again deeply cut into three further lobes—a 
form known as a thrice ternate leaf. 

Monk's-hood (Aconitum) is common enough as a garden 
flower, but very rare in the wild state, being found in 
only a few localities in Wales and the west of England. 
It has dark blue flowers, and is extremely poisonous—as, 
indeed, are many of the plants of this family. The winter 
aconite, which is naturalized as a garden escape in some 
places, does not belong to the genus Aconitum, but is 
Eranthis hyemalis. 

Another very favourite garden flower, the peony, grows 
on the island of Steep Holme in the Bristol Channel, 
but there is much doubt whether it is really native 
there. Then there is the pasque-flower, Anemone 
pulsatilla, the wild form of our cultivated garden anemones, 


which is found wild in a curious area, a band running 


across the chalk hills of the Midlands from east to west. 
It has very fine, bluish-purple flowers, almost an inch and 
a half across, solitary on short, stiff stems, with three 
leafy bracts below each flower—as we see in the wood 
anemone, page 201—and the leaves are very deeply 
cut up into linear, almost thread-like segments. A 
small flower of rather similar Habit, at least in the form 
of its leaves and its fondness for chalk—the chalk hills 
of the south of England only—is the pheasant’s eye, 
Adonis autumnalis. This plant, which, like the last- 
named, is a distinct rarity and a real “ find” for the 
rambler, has brilliant, deep scarlet flowers rather like 
buttercups in form. In spite of its specific name, it 
flowers in June ; it occurs as a weed in cornfields, 
Barberry (Berberis vulgaris) is the wild form of one of 
the most popular of all hedging shrubs, favoured not only 
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for Из bright yellow 
flowers in the spring, 
but also for its fine red 
berries in autumn. There 
are innumerable culti- 
vated forms of berberis, 
but only this one grows 
wild in Britain, and it is 
by no means rare, being 
found as a hedge plant 
in all parts of. the 
country. It has the 
same attributes of flower 
and berry as the culti- 
vated berberis, and is 
very spiny, the spines 
usually appearing іп 
threes just below each 
tuft of the ovate, dentate, 
prickly-edged leaves. 
The berries are of unusual 
shape, being very long 
for their width, and occur- 
ring, like the flowers, in 
The barberry is not without economic 


hanging racemes. 
importance, for it has been discovered that a certair 
stage in the life cycle of the very destructive wheat rust— 
a type of fungal disease of wheat—is passed in this plant. 
Presumably, if the barberry could be completely eradicated 
in Britain, and the growth of the cultivated varieties 
prohibited, the fungus could gradually be extirpated. 


LOVELY ANEMONE 
One of the rarest of our wild flowers, though it is well known as an 
inhabitant of the cultivated garden, the pasque-flower (Anemone 
pulsatilla) has lovely purple blooms, very finely-divided leaves 
and leaf-like bracts beneath the flowers. 


~ 
H. Pickwell 


МЕХЕВЕОМ 5 RELATIVE 
Spurge laurel, a wild relative of the favourite garden mezereon, is 
one of our earliest flowering plants, and we may often see its 
curious, green, sweet-scented flowers in February. The leaves 
are evergreen, reminiscent of those of the rhododendron, and the 
stem is thick and strong and a foot or more in height. 


5. Crook 


The globe flower, one of our most attractive wild plants, bears 
large, globular blooms of a brilliant buttercup yellow. Found 
principally in damp, upland meadows, it there provides a welcome 
mass of colour. The array of the flowers seen above is such a sight 
as one can witness in many parts of northern and western Britain. 


The poppy family is represented, in Wales and some of 
the western counties of England, by the Welsh poppy, 
Meconopsis cambrica, a pretty yellow poppy which is 
certainly better known in the rock garden than it is in 
the wild state, although in districts where it occurs it is 
not especially rare. The juice of this plant is yellow, and 
this feature, coupled with the colour of the flowers, 
serves at once to distinguish it from the other poppies. 


„Оп the rockery, too, we may find a fine yellow, climbing 


flower, which often escapes, via ruins and old walls, to a 
wild habitat. This is the yellow corydalis, C. lutea ; 
it is a relative of the fumitories described in Chapter 45 
(page 1401), but cannot be accepted as really wild. 

In the large order Cruciferae we find a number of 
flowers that are better known in the garden than in 
the wild. One of these is the candytuft, which some 
authorities do not consider to be wild, but which is found 
locally, in dry fields, in eastern and central England. 
It is easily distinguishable by its much-branched, stiff 
stems and white flowers, two of whose petals are 
considerably longer than the other two. The leaves 
are long and simple, and the stems are strongly ribbed. 

Also members of the same order are our two wild 
species of stock, belonging to the genus Matthiola. The 
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CROWDED ‘GLOBES 


hoary shrubby stock, М. «ncana, is very rare, being found 
only on chalk cliffs in a few localities round the south 
coast. The great sea stock, M. sinuata, almost equally 
rare, is found chiefly on rocky shores in Wales, the south- 
west of England and Ireland. The former species has a 
thick, fleshy, shrubby stem, covered with hoary down, 
and purple flowers which appear in May. It is the original 
of the garden stock, which itself is often found in a 
wild state on suitable stretches of cliff at seaside resorts 


WELSH POPPIES 


A favourite plant for the rock garden is the Welsh poppy, whose 
tall stems and yellow blooms are seen below. In a truly wild 
state it is not very common, being confined to the west of England 
and most parts of Wales. It is a member of the genus Meconopsis, 
and is therefore slightly different from the other poppies (Papaver). 

Н. Bastin 


where there are gardens near the sea. In 
these situations it is usually white instead 
of purple. The great sea stock has a 
herbaceous, spreading stem, long, downy, 
slightly lobed leaves, and rough, prickly 


seed-pods. It flowers in June. 
OF recent years especially there have 
been many wonderful varieties of 
iris put on the market for the garden, but 
none of them can give quite so brilliant 
a show of flowers as the true wild iris or 
flag, whose brilliant orange-yellow flowers 
adorn the river banks and wet meadows 


BARBERRY SPRAYS 


The barberry, wild ancestor of many of our garden 

species of Berberis, is a not uncommon shrub of 

the hedgerows of, in particular, the southern part 

of England. Its flowering sprays are seen on thc 

left, while the lower picture shows the curious! 
shaped berries which succeed the blooms 

H. Bastin 


This 
the finest of all our wild flowers, and may well be 
transported to the garden, where it can make as good a 
show as any plants amongst the cultivated species. The 
arrangement of the organs of this flower is unusual, 
and it is worth while to examine it closely in order to 


during the early summer months. is one of 


find out which parts fulfil which functions. The three 
large parts of the flower, which open so beautifully and 
hang gracefully downwards, are the sepals, and the 
petals, which are also three in number and alternate 
with them, are small, and stick upright towards the 
middle of the flower. The three parts which are stiff, 
rather thick, and curve outwards over the base of the 
sepals, are the styles, each of which has its stigmatic 
surface facing downwards. The anthers are beneath the 
stigmas, their pollen-bearing surfaces facing downwards 
towards the sepals. The only way for a bee to reach 
the nectar which is secreted in the tubular base of the 
flower is by pushing itself down below the stigma and 
the anther ; its back must then come into contact with 
the stigmatic surface, or the surface of the anthers, or 
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both. The flowers of the iris give place to scarlet 
berries, which are at first enclosed in the large, green 
ovary that appears to be the stalk of the flower. When 
this has dried and turned brown, it splits along three 
joins, and opens to display the berries, Sucha display of 
colour as this makes the fruits of the iris as welcome for 
purposes of decoration as are the flowers themselves. 
Besides the common iris, we have another species, 
which is found in moist woods, especially on the chalk, 
and is known as the gladdon, the roast-beef-plant—from 
its smell—and the stinking iris (Iris foetidissima). Its 
flowers have much narrower sepals, and are altogether 
stiffer, the styles being also longer. They are a rather 
lovely, lurid purple and yellow in the typical form, but 
there is a very rare variety, restricted to certain places 
on the chalk in the south of England, in which they are 
almost entirely yellow. The leaves of this plant are 
greener and more shining than those of the common 
iris, and the fruits are equally decorative. 
Д*°*° the earliest of all wild flowers is the spurge 
laurel, Daphne laureola,a. small, shrubby plant with 
a number of very leafy, tough stems. The evergreen 
leaves are simple and lanceolate, and the flowers, which 
appear in large bunches towards the top of the stems, 
are green. They are tubular, with a four-cleft corolla 
and eight stamens, and they ripen into black, poisonous 
berries. This plant is a close relative of the mezereon, 
(D. mezereum), a garden favourite of similar habit, but 
with pinkish flowers, which is also found in a wild state 
in copses in some parts of England, although it is 
always an escape from cultivation, not a native. 


WILD MIGNONETTE 
Mignonette, one of the best-loved of all English old-world garden 
flowers, may be found frequently growing truly wild, especially 
in the south of England. Its tall spikes of yellowish blooms make 
it conspicuous, and in colour alone they differ from the pinkish 
blooms of the garden species. 


Н. Bastin 


* 


H. Bastin 


We have no less than six species of wild pink in Britain, though 

there must be many naturalists who have never found any of 

them. That seen above, the Cheddar pink, owes its name to the 
famous gorge in the Mendips where the plant grows wild. 

On the chalk downs most of our plants are true wild 
species, bearing no relation to the garden species, but the 
mignonette, which is found chiefly in such places, is a 
notable exception. It resembles the garden mignonette 
in almost every particular, except that its flowers are 
yellow-green instead of pinkish. The leaves are very 
irregularly pinnatifid, and the sepals and petals, too, are 
irregular in shape, size and number. Besides the common 
wild mignonette (Reseda lutea) we have, rather more 
widely distributed but not so conspicuous, the dyer's 
mignonette (R. luteola), also known as dyer's weed, 
dyer's rocket and weld. This is a very tall plant, with 
extremely long racemes of greenish flowers, and simple 
leaves. The plant yields a fine yellow dye and was 
formerly a plant of considerable commercial value. 


INALLY, among other rockery plants that are found in 
the wild, we have no less than six wild species of pink, 

of which two must be considered only as garden escapes. 
Of the other four, the Deptford pink (Dianthus armeria) 
is widely distributed, but certainly not common anywhere ; 
it is found in waste places. Its flowers are pink, dotted 
with white, half an inch in diameter, and scentless. The 
maiden pink (D. deltoides) has solitary flowers, rose- 
coloured and with a dark ring round the centre, over 
half an inch across. Then there are the Cheddar pink, 
restricted to the gorge of that name; and the pro- 
liferous pink (D. prolifera), found in gravelly places in 
various widely separated districts. This has purplish 
flowers, of which only one of each bunch opens at a time. 
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Our Ferns and Fungi. 11 


TINY GROWTHS OF VAST IMPORTANCE 


Ts chapter is concerned with a class of fungi that is seldom studied by the amateur 

naturalist, though the results of their activities come within the cognizance of everybody. 

The mould sometimes seen on jam, the yeast that makes our bread palatable, the rust 

that lays waste the wheat crop—here are three examples that may serve to indicate the 
importance of these microscopic growths 


conspicuous. and, apparently, the commonest 

of fungal forms, they do not by any means 
represent the majority of fungi; there are hundreds 
of other species that are far different in shape and habitat 
from those that grow from the soil or the bark of trees. 
A large number of these other fungi are microscopic, 
though their effects may be visible enough, and still more 
are to be found only by a careful searcher who knows 
where to look for them. They comprise the fungi that 
cause “ furs ” and moulds on bread and other food- 
stuffs, blotches and stains on leaves, and dry rot in 
woodwork, those whose activities do untold harm to fruit- 
trees and crops of all kinds, as well.as the yeasts and 
other fermenting agents. Saprophytes or parasites, they 
possess no chlorophyll with which to extract food from 
sunlight, and must find their sustenance in other creatures 
—mostly in other plants, but also sometimes in insects. 
These minute growths—causes of rot, rust, mould, 
smut, ‘ bunt," mildew and a score of other diseases or 
conditions in substances of all kinds—are of far greater 
economic importance than the better-known mushrooms 
or toadstools, for they areat once more beneficial and more 
harmful than they. Without them many fermented 


۸ LTHOUGH mushrooms and toadstools are the most 


J. J. Ward; E. А. Botting 


MOULDS MAGNIFIED 


The two commonest moulds, the green mould, Penicillium 
glaucum, left, and the white mould, Mucor mucedo, right, are seen 
above as they appear under the microscope, magnified by 120 
and 36 diameters respectively. The branches bear at their 
extremities the spore-cases, which burst to release the spores, 
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substances or foodstuffs, like bread, in which fermentation 
plays an important part, would be denied us; while, at 
the same time, the presence of other species on fruit- 
trees and growing corn may ruin valuable crops. Азап 
example of the beneficial kinds, yeast and penicillium may 
be mentioned, and exemplifying the harmful variety there 
are wheat rust, which causes losses amounting to millions 
of pounds annually throughout the world, and potato 
blight (Phytophthora infestans) which was responsibl 
the disastrous potato famine in Ireland in 1845-46, 
which the country and the crop can be said hard! 
have ever recovered. 

Commonest among what may be called the “household " 
moulds are Penicillium, the green mould, from a $] 
of which is derived penicillin, and Mucor mucedo 
white mould, both of which live on any dead m: 
Moulds arrive on the affected substance as minute uni 
cellular spores, which germinate in suitable condition: 
and send out threads called hyphae in the same way as t 
larger fungi (described in page 105). These form a 
of soft white felt, the mycelium, from which arise tiny, 
fertile spikelets, which divide into branches, at the ends 
of which are the greenish or whitish sporangia. The la 
rupture and the spores are scattered, to increase in 
same manner, a large area being quickly covered in this 
way. The food material of the fungus is drawn from 
object which it parasitizes by the hyphae, which « 
the cells of the host. 


N human beings digestion is partly carried out 
enzymes, or ferments, in the intestines, and fungi 
contain these substances. But different enzymes 
needed to digest different foodstuffs, e.g. diastase a 
on starch to form sugar, and zymase turns grape suga 
into alcohol and carbon dioxide. Now, not all fungi 
possess all the enzymes necessary for them to live on any 
substance ; some, for instance, have only those capable 
of digesting fat, some only those which will digest sugar. 
Thus different species are found on different substances, 
although there are a few—Penicillium is one of them— 
which possess the enzymes necessary to digest prac- 
tically all food substances, so that they are found every- 
where. If fungi, however, digested their foodstuffs 
inside themselves, as men do, little harm would be done ; 
but their enzymes, instead of remaining in the tissues 
of the fungus, are excreted into the foodstuff by the 
hyphae and digest it outside. Thus a pot of jam, stored 
in a damp place, may become fermented by these enzymes 
and may have an alcoholic flavour throughout the whole 
pot, while the mould exists apparently only at the top. 
Dampness is essential to the growth of fungi. This is 
exemplified in the life history of the fungal parasite, 
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DELETERIOUS ‘BLOOM’ 
Leaf moulds do considerable damage in our woods, and signs of 
their ravages must be familiar to most ramblers. Above is seen 
the effect of the oak mildew, Microsphaera quercina, showing the 
typical whitish * bloom " on the leaves, which are curled under 
and have an entirely unhealthy appearance. 


Synchytrium endobioticum, which causes wart disease in 
potatoes. When the sporangia of this fungus burst and 
liberate the spores, the latter, which possess cilia, swim 
about in water in the soil like spermatozoa. To prevent 
growth and kill spores, dryness and heat are, therefore, 
essential, and tinned or bottled fruit and tinned meats 
are sterilized by being raised to high temperatures. Air, 
which contains moisture, is excluded by sealing the tins 
or bottles while the space between cover and contents is 
full of steam. If, through a fault in the sealing, air 
enters, say, a tin of fruit or a pot of jam, the moisture it 
contains condenses into water, and the fungal spores it 
contains settle down on the fruit or jam and multiply. 
An exception to this general гше occurs in dry rot, a 
disease of wood caused by the fungus Merulius lachrymans, 
to prevent which adequate ventilation is essential. Here 
the circulation of air is to dry out the wood, for, again, 
dampness is favourable to the growth of the fungus. 
The dry rot fungus destroys the cell walls of the wood, 
reducing it to a brownish and soft state. In this fungus 
the mycelium is extremely active, soon covering large 
areas of wood and spreading quickly to fresh places, and 
even traversing brick walls and cement foundations in 
its search for new timber to attack. 


Омот m bunt are among the most harmful fungi in 
agriculture, for both attack cereals. Smut is visible as 
masses of black specks, which are the spores of the fungus 
and are found on the flower-heads of corn only. Bunt, 
also called stinking smut because it has a fishy odour, 
lives in every part of the plant, which it attacks in the 
seedling stage, but its spores appear only on the flower- 
heads. Various species are known by the name of the 
cereal which they parasitize, e.g. wheat smut, barley smut, 
etc. But of greater importance is wheat rust (Puccinia 
graminis), which is visible as long, narrow, reddish 
pustules on stems and leaves of young plants. 

Of considerable interest is the life cycle of wheat rust. 
The pustules, red on young plants, become black in late 
summer, and from them emerge dark-brown spores, 
which, in the following spring, produce secondary spores. 


The latter are unable to exist on wheat, but flourish on 
the barberry. There they grow into a fungus proper, 
the spores of which are unable to live on the barberry 
but can, and do, flourish on the young wheat, to which 
they are carried by the wind. There they produce 
another mycelium, the outward signs of which are the 
reddish pustules first mentioned. Long before this life 
cycle had been worked out by scientists, farmers had 
insisted that it was unwise to allow barberry to grow 
near wheat fields, although, since they could give no good 
reason for their statement, it was scoffed at. Once again, 
therefore, common experience is justified in the light of 
scientific research. 

Ramblers will be familiar with the sight of curly-edged 
leaves covered with a whitish “ bloom.” This is also due 
to fungal activity, as of Microsphaera quercina, the oak 
mildew, for instance, illustrated in this page. 

Yeast, the useful fungus, comprises several species of 
Saccharomycetes, ie. the fungi that digest sugar. By 
fermentation they convert sugar into alcohol and carbon 
dioxide, the latter being the gas responsible for “ bubbles ” 
in wine and the occasional unexpected explosion of corks. 
Among the species is Saccharomyces cerevisiae, which is 
used by brewers and distillers; this may be either 
“high ” yeast, which rises to the top during fermentation, 

г “low ” yeast, which falls to the bottom and forms 
sediment. The former is used in fermenting English ale, 
the latter in manufacturing lagers. Other species are 
S. ellipsoidens and S. pastorianus, used in wine-making, 
and S. mycoderma, the so-called vinegar plant, which 
causes the “ mother " that appears on the surface of wine. 


CLUSTER CUPS 
Wheat rust spends part of its life cycle on the leaves of the 
barberry plant. Below are seen a barberry leaf bearing the 
spores in what are called “cluster cups" (upper photograph, 
Х 25), and in the lower photograph a section of a barberry leaf 
showing a “cup” in it (X 75 approx.). 


1. J. Ward 
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Our Birds and Their Eggs. 42 


INLAND AND SEA-GOING DIVING DUCKS 


Ov diving ducks comprise а number of handsome species, and eight of the most important 

are described in this chapter, viz. the pochard, the tufted duck, the golden-eye, the 

К scaup, the long-tailed duck and* three saw-billed ѕресіеѕ— һе goosander, red-breasted 
merganser and smew АП these are contained in the colour plate facing page 1073 


OR the sake of convenience the wild ducks found 
in and around Britain may be divided into those 
which feed on or near the surface and those 

which habitually dive for their food. In the present 
chapter the diving ducks are dealt with ; thé members 
of the first group, which includes the majority of the 
common and well-known species, are described in 
Chapter 35 (pages 1073-1077). It must be remembered 
that, besides the ducks treated in this work, there are 
a number of other very scarce species, which are included 
in the British list on the strength of one or two individuals 
having been seen in Britain. It is highly improbable 
that the ordinary rambler will ever see any of these or, 
if he does, will be able to recognize them, for the ducks 
are not a very easy group to identify. As an example 
of such species we may quote the harlequin duck, illus- 
trated in the colour plate facing page 807, a bird which 
has been seen only two or three times ; even when these 
rare species are noticed, the records cannot always be 
accepted, for many of the rarest ducks are kept in a 


GOOD-LOOKING DIVER 
One of the commonest of our diving ducks, the pochard—the ch 
is usually pronounced & in this name—is also one of the most 
handsome. The head is chestnut and the back silvery grey, while 


the feathers have that warm, soft look which characterizes the 
plumage of all the ducks. 


tame state on ornamental waters, and those recorded as 
wild may have strayed from such places. 

Among the commonest and best-known of our diving 
ducks is the pochard, a species which has only recently 
established itself in Britain as a common and widely 
distributed breeding species. As a winter visitor it has 
long been common. It is not a difficult bird to pick out 
even from amongst other ducks, for its plumage, in the 
male at least, is very distinctive. The head and neck 
are chestnut, and the rest of the upper parts lavender- 
grey, while in the breeding season there is a black band 
round the neck, separating the two areas of the other 
colours. The female is a browner bird than the drake, 
the head rich dark brown, breast and underparts brown, 
back and upper parts generally grey-brown. The checks 
and the chin are paler, being almost a dirty white colour. 
The black beak is banded with grey-blue. 


THER names of this bird are red-headed pochard—not 

to be confused with the red-crested pochard; a much 

rarer species only occasionally seen here—poker and 
curre, the last referring to the bird’s note. Like most 
of the ducks, the pochard is a sociable bird, being seen 
in large numbers on many inland waters, when its diving 
habits whilst feeding distinguish it from other common 
species such as the mallard, widgeon, etc. Another 


feature worth noting is that the pochard, like all diving 
ducks, does not rise direct from the water into full flight, 
as do the surface-feeders, but flaps along the surface in 
the familiar fashion of the coot and moorhen before 
getting well on the wing. The wings appear rather 
short in flight, and move rapidly, though the bird is not 
one of the fastest-flying of ducks. 


| ке most of the diving ducks, the pochard eats a good 

deal of vegetable food, pulling up weeds from the 
bottom, but it is also partial to small aquatic life, and 
molluscs are frequently eaten. The dives may be made 
direct from the surface, the bird just disappearing, often 
without even a splash; or the pochard may spring into 
the air in a graceful curve which takes it straight into the 
water. Under the surface—but often so close to it as to 


betray its course by a ripple—the bird swims swiftly. 
Sometimes almost an entire flock may be submerged, so 


POCHARD'S HOME 


Leaves and stems of reeds comprise the pochard's nest, and 
usually the interior is lined with down, though not to such a 
degree as is found in the case of other ducks. The nest shown 
above is remarkable in that the downy lining has been omitted. 


that one is surprised to find how few birds there are, 
when suddenly a score or more bob up and then 
disappear again before there is time to count them. 

Tlie nest of the pochard is built of reeds and rushes, 
and in construction and situation is rather like that of a 
moorhen; it is usually well out over the water, some- 
times on what is almost an island of reeds, and always 
in a very wet and inaccessible position. The down which 
lines the nest is blackish ; it is often almost absent, and 
is hardly ever present in such large amounts as in most 
of the other ducks. The eggs, greenish in colour and 
from:six to ten in number, are large for the size of the bird. 


TUFTED SPECIES 


The feathery plume that gives the tufted duck its name is more 

prominent in the drake than the duck, and oftentimes lies so close 

to the neck as to be practically indiscernible; it is clearly shown 

in the lower photograph in page 1305. In the photograph of a 

female specimen above the main identification mark is the 

uniformly dark plumage of the other parts. 

Only one other diving duck nests commonly in Britain, 
and that is the tufted duck, one of the species that will 
be familiar to many who visit the London parks. Its 
name is well-deserved on account of the long, delicate 
crest of feathers on the crown. The general colour of 
the tufted duck is blackish, the male being white below. 
The female is a browner bird, and has only dull white 
on the underside and a much smaller tuft. . The eye 
is bright yellow and very conspicuous, a fact which leads 
many people who ‘know vaguely that there is a duck . 
known as a golden-eye, to think that this is the bird in 
question, though, as will be seen later, the true golden- 
eye is very different in appearance. In some parts of 
the country, however, wildfowlers may confuse us by 
calling the tufted duck the golden-eye. 


ERHAPS the commonest of our divers, the tufted duck 
never fails to attract attention on any pond or orna- 
mental water by the skill and speed of its dives, which, 
though very numerous, are never of really long duration. 
Like the pochard, this is a sociable species, and in its other 
habits it also resembles that duck. Its manner of feeding 
and the type of food are also the same, but it is perhaps 
a slightly neater bird. The females and young drakes 
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FINE GOOSANDER 


The goosander (above) is one of a small group of fish-eating ducks, 
whose bills are in general longer and more pointed than those of 
the other species. This can be well seen by comparing this 
photograph with the one below of a golden-eye, a duck of ordinary 
feeding habits; the neck also is longer in the goosander. 


are rather liable to be mistaken for those of the pochard, 
until they betray themselves by the presence of a white 
bar on the wing, which in the pochard is devoid of 
such markings. 

Unlike the pochard, the tufted duck nests in dry 
places, though always fairly near the water, and the nest 
is usually well hidden beneath undergrowth, in heather, 
or rushes and reeds. Leaves, grasses, etc., form the 
building materials and the down is dark brown. The 
eggs, which are brownish or greenish olive, resemble 
those of the pochard in number 
and size. The white patch on 
the drake's side and belly has 
earned {ог this species the 
names of white-sided duck and 
magpie diver. 


pus last name is also given by 

wildfowlers in many parts to 
the drake of the golden-eye, a 
somewhat confusing practice, 
since, as has already been pointed 
out, the latter name is also applied 
to the tufted duck. Another 
name, given to the immature 
golden-eye, is morillon, but this 
name also is used for several other 
species of duck which rather 
resemble immature golden-eye 
drakes. The adult drake golden- 
eye has blackish head and upper 
parts, the former with a green 
sheen. The neck and underparts 
and a patch on the wing and 
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the sides are white, so that the 
magpie name is more applicable 
to this bird than to the tufted 
duck. The “eye” which gives 
the bird its proper name is a 
whitish spot at the base of the 
bill, absent in the females. The 
best way to be sure of recognizing 
this little duck is by its rounded 
head with wedge-shaped bill, and 
its generally squat, short appear- 
ance. The head looks larger than 
it really is on account of a : 
of feathers which projects 
round the neck. The drakes are 
also. always larger than t! 
ducks. 

Notwithstanding the fact t! 
it does not appear to |! 
nested in Britain, the golden 
is one of our commo: 
winter ducks in some northern 
parts, e.g. the Lake District, an 
is eminently sociable, though 
flocks only with members of the same species. On the 
wing it is very noisy, hence its two local names, rattle- 
wing and whistler. A nervous bird, it takes alarm 
sooner than other species, and flies swiftly, close to the 
surface. A flock will stay on one piece of water where 
there is suitable food for quite a long period, and the 
bird comes to land less than the other species. Its dives, 
too, are of longer duration than those of the other ducks, 
and it differs also in preferring animal to vegetable food. 


'EYED' ORNAMENT 


The golden-eye, one of the most popular ducks on ornamental 

waters in Britain, earns its name by reason of the whitish patch 

at the base of the bill, well shown in this picture. The general 

colour of the bird is black and white, and this accounts for the 
wildfowler’s пате, '' magpie diver.” 

W. S. Berridge 


Finally, the fact that it usually nests in a hole in a tree 
rather than in the open marks it off from the other species. 

A third duck that at first glance rather resembles the 
last two described above is the scaup. It nests sparsely 
in Scotland, but is otherwise known as a winter visitor, 
and one that is mainly restricted to the waters round our 
coasts, not being, under ordinary conditions, a freshwater 
species. In other respects it is a normal diving duck, 
floating buoyantly on the roughest water, its bill held 
rather upwards, a feature also found in the pochard and 
other species of diving habit. In the drake, the head and 
breast are black, mantle grey, and flanks white, the head 
having the usual greenish sheen, but the ducks sometimes 
look rather like female pochards. The white area round 
the base of the bill, however, will serve to distinguish 
them; moreover, the two species 
are seldom seen together. It is not 
so easy to tell the females from 
those of the tufted duck, but here, 
again, the large white patch on 
the head is the best characteristic. 


S za-coixc ducks do not usually 
form such large parties as the 
inland species, and in the scaup 
a dozen only are usually seen 
close together, though other 
similar parties within sight may 
bring the number up to many 
hundreds. The food consists of 
mussels and other molluscs—its 
habit of hunting 'among the 
" scaups," or mussel beds, has 
earned it its name—crustaceans 
and fine seaweeds. When nests 
have been found in Britain they 
have been near the water, and 
on the ground; the eggs are 
darker than those of other ducks. 
Occasionally nesting in the 
British Isles, the long-tailed duck 
is also a winter visitor, though 
less common than the other 
species, being usually found on the east coast and in 
Scotland. А saltwater species, it is small, almost square 
in appearance, with a very short bill, and in the 
drake the two central tail feathers are elongated for four 
inches or more beyond the others; the drake’s tail is 
usually held erect. The plumage is black and white, 
but with far more of the latter colour than in our other 
ducks, and in summer there is much rich brown on the 
upper parts. The female is without the long tail and 
is a smaller, duller brown bird, white beneath and on 
the cheeks. The white head of the drake is very con- 
spicuous. This is a true ocean-going bird, for its food 
consists largely of plankton; seaweed and molluscs, 
though eaten when available, do not appear to be essential 
to it. In the roughest sea long-tailed ducks will dive 
among the rocks, always managing to free themselves 
before they are dashed against the cliffs. 
Yet another group of ducks are the saw-billed ducks, 
in which the bill, usually rather long and fine, has serrated 


О W. S. Berridge — 


edges. These birds feed principally on fish, their peculiar 
beaks being admirably suited to catching and holding 
such prey. Several species of this group are to be seen 
with us in winter, and of these the largest is the goosander. 
The drake has a greenish head, blacker back, white on 
the black wings, pinkish-white underparts, and bright 
red bill and legs. The body is long, and both in the air 
and in the water the goosander is faster than other ducks ; 
dives may last almost as long as two minutes. This fine 


bird, which is to be seen principally on inland waters, is 
not likely to be confused with our other common saw- 
billed species, the red-breasted merganser, which has a 
more noticeable, pointed crest on the head, a chestnut 
band on the breast, greyer feathers on the back, and a 
black-and-white patch on the shoulder. 


The merganser 


Cu qus 


The black lines on the foreparts of the smew's body are,so 

curious as to constitute а very effective identification mark. 

Above we see a male; the female has a reddish-brown head. 
The smew occurs occasionally on our eastern coasts. 


is smaller than the goosander, but the female is: best 
distinguished by the darker neck and by the bar on 
the wing-patch. Both goosander and merganser nest in 
Scotland, the former in holes in banks or old trees, the 
latter on the ground, under bushes or in thick herbage. 
The merganser is fonder of the sea, or at least of 
estuarine waters, than the other bird. 


T# smew, the third of our saw-billed species, and not 

a resident, is a small, black-and-white duck, with a 
beak, externally, of the normal shape. There are fine, 
curving black lines on the breast, back and wings of the 
drake, but only when the wings are open is the black seen 
to be really predominant ; otherwise it looks very white 
The female has a reddish-brown head and brownish back. 
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STRANGELY-MARKED SMEW 


Grasses, Sedges, Reeds and Rushes. 3 


TEN GRASSES OF THE DOWNS AND MARSHES 


рок are described and illustrated a further ten species of the very large number ot grasses 

found in the British Isles. Those dealt with in the preceding study (see page 1157) 

are grasses of the woods and coppices ; this second decade comprises species most usually 

encountered as one rambles with easy strides over the chalky hills or gingerly picks one's 
way across the uncertain surface of marsh and bog 


HE adaptation of plants to their environment 
is a study of never-ending fascination, and it is 
as well shown in the reactions of the typical 

grasses to the drought of the downs and the moisture 
of the marshes as in any other plant-growths. Thus the 
grasses of the dry, chalky downlands are short, spiky 
growths, with their blades more often brown than green, 
having nothing of the lush fertility characteristic of those 
which have their roots in boggy soil or in the water itself. 
The hill-grass’s fibre is closely compact, almost withered, 
the leaf surface reduced to a minimum to avoid loss of 
moisture by evaporation; toughness is another char- 
acteristic, and downland grasses grow in close tufts, 
producing no outstanding broad-leaved individual plants 
as the marsh grasses do. 

An excellent example of the economy practised by the 
downland grass is mat grass (Nardus stricta), which is 
composed of what look like thin pieces of tough, reddish 
and green string, with little or no noticeable differentiation 
in the flower-heads. The barren glumes are absent in 
this species, and the flowering ones lie so closely to the 
stem that they are not easily observable. This is a 


DOWNLAND GROWTHS 


Below are represented specimens of three typical downland grasses 
showing three distinct stages in the inflorescence. Left is 
mat grass, bare and spiky; centre is the alpine poa or meadow 
grass, which shows some advance upon the naked mat ; and right 
is the crested hair grass with a full and fluffy flower-head. 
Photos, Н. Bastin 


LUTE] RET pes si рта 


prickly grass, апа not only are its blades pointed but 
they are also twisted in corkscrew fashion—a characteristic 
of many plants that grow in dry surroundings. 

Similar blades ànd stems characterize the alpine 
meadow grass (Poa alpina), but here the flower-head 
assumes recognizable proportions, with a loose panicle, 
narrowly triangular in shape but with the spikelets in 
pairs. This is а half-creeping species and is closely 
tufted and perennial; its blades are rounded, the edges 
curving in to form almost a complete cylinder in their 
effort to conserve all the available moisture. The flowers 
of this grass have a weak appearance, which contrasts 
with the sturdiness of the stems and blades, and 
the whole plant is less upright, less prickly and less 
conspicuous than the mat grass. 

Our next subject, the crested hair grass (Koeleria 
cristata), shows adaptation to the dryness of the downs 
on the part of a grass which was obviously indigenous 
to the moister valleys. In contrast with the bareness 
and hardness typical of true, native downland grasses, 
it is soft and downy, and the flower-heads are marked 
by a sheen of silver that is unexpected on the chalky hills. 
There is a more individual and a fuller growth in this 
plant that betrays its origin in wetter places, the blades 
being broader and the stems stouter and more solid than 
those of its fellows on the hills. Yet it has adapted 
itself to the new conditions, as its slightly stunted growth 
proclaims, and the flower-spikes of various specimens, 
varying from one to four inches in length, show that the 
adaptation is still proceeding, those with the shortest 
spikes having become almost a new species—a true 
downland species—separate from their still-evolving 
cohabitants, which yet possess the longer flower-heads 
of lowland grasses. 


NOTHER example of the adaptation of a grass of the 
valleys to the conditions obtaining on the hills is 

to be found in Phleum alpinum, the mountain cat's-tail, a 
species of the Timothy grass or cat’s-tail genus to which 
the meadow cat’s-tail also belongs. This hill species 
has largely retained the height typical of its valley- 
dwelling relative, and occasionally rises unexpectedly 
as high as eighteen inches above the downland turf. 
The close, compact, purplish spike, flowering in July, 
the broad blade and open leaf-sheath are all very similar 
to those of other Phleum species, having the same reedy 
look (Phleum is derived from Gr. phleos, a reed-like 
plant) in spite of the absence of water in its new home. 
The chief difference lies in its average height, for while 
many specimens have the same height as the lowland 
species, others show some modification, and mountain 
cat’s-tails as short as six inches are to be found in plenty. 
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Yet another downland grass reaches a considerable 
height, sometimes raising its flower-head as much as two 
feet above the ground. This is the downy oat (Avena 
pubescens), a plant not unlike the cultivated oat and 
resembling still more closely the wild oat grass, save that 
its flower-heads are less loosely branched, so that it sways 
and ripples less readily in the wind, This compactness 
compensates for its height, as also does the numerousness 
of the blades, which grow in triple formation like the 
prongs of a trident, the two outermost blades sheathing 
the third, the inner one, The downy oat takes its name 
from the radical leaves, which are plainly downy and 
softer than is usual among the grasses of the hills. 

The last downland grass of note is the sheep’s fescue 
(Festuca ovina), which is mentioned with the alpine poa 
in Chapter г of this section (page 976) as a grass which 
could reproduce viviparously in particularly hard con- 
ditions. This is possibly the most typical grass of the 
downland sheep-runs, where its close tufts cover large 
areas. It is commonly low-growing, but can rise, though 
it rarely does, to heights above a foot. The blades form 
thin cylinders and the stems are fine and thin, so that 
without its fairly conspicuous flower-head it might be 
mistaken for mat grass, though it has a less aggressive 
appearance. The flower-head is a long and narrow panicle 
of purplish flowers, which are unusually small and often 
devoid of awns. But the most striking features of the 
grass are the colour of the blades, which are glaucous or 
almost grey, and the manner in which the thin stems 
are able to hold up the heavy flower-heads, which we 
should expect to droop but which actually stand upright. 
This grass is a perennial, flowering in midsummer, and is 
probably the most valuable of all sheep pasture grasses. 

When we turn to the grasses of the marshes we find vast 
differences in size and construction. Here the grasses 
often reach proportions that might lead us to confuse 
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Photos, Н. Bastin 


CAT'S-TAIL, OAT AND FESCUE 
The first three of the grasses shown above are found on the downs. 
Extreme left is the mountain cat’s-tail, with its familiar compact 
spike; next comes the downy oat; and the third is the sheep's 
fescue, which provides good pasture. Contrast with the latter 
the tall fescue, extreme right, a six-foot grass of marshy places. 


them with reeds or sedges, while the flower-heads are 
large and colourful. These are the grasses that make 
attractive indoor decoration, very different in their lush 
beauty from the somewhat attenuated and miserable 
spikes that clothe the downs. Compare, for instance, 
the tall fescue (Festuca elatior) with the sheep’s fescue 
just described. Along the edges of streams and small 
rivers it reaches the astonishing height of six feet in 
favourable situations, so that, where it grows in large 
clumps, it gives the streamside the air of a jungle. The 
broad blades are smooth and flat, having nothing of 
the downland grass’s tendency to curl up into cylinders, 
and are like fine, wide, green ribbons. The flower-head 
is large, ten inches in length in good specimens, and has 
a virile appearance. It takes the shape of a fairly loose 
panicle, which is often one-sided, and has a rough look 
owing to the harshly ribbed glumes which bear sharp 
points. This is an imposing plant and well exemplifies 
the reactions of grasses to their environment when it is 
contrasted with its hill-growing relative. 


ТОАТ grass (Glyceria fluitans) is, as its name suggests, a 
partly submerged species, the lower portions of the 
stems living under the water, while the flowering tops 
float on the surface. But it can exist also in other 
situations, and its stems will grow in the air as well as 
in water, while on dry land, or when the stream or pool 
where it lives dries up, it can still maintain existence. 
The stem is long and pliant, and when in flower has the 
ragged appearance of a length of partly unwound rope ; 
this is due to the increasing inclination of the flowering 
glumes, which are first close to the stem, from which they 
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MARSHLAND SPECIES 


Photos. H. Bastin 


These three grasses of the damp places and streamsides may be 

compared with the three typical downland grasses shown in 

page 1318. Note the angular growth of float grass, left, and 

the floating fox-tail, centre, both partly-submerged species, and 

the broad leaves and uprightness of the reed grass, right. 

grow on branchlets alternately, but bend outwards as 
the season progresses until they are at right angles to it. 
This is an angular growth, with all its branchlets and off- 
shoots pointing in different directions—a feature that 
makes the float grass easy to recognize. 


Revealers of Nature. 42 


MARY ANNING 


NE of the most interesting but very and no name had been coined for it. When ciate, In great pain from cancer, wh ci 
little-known figures in palaeonto- twelve-year-old Mary Anning, as she cast ultimately proved fatal, she had to re 


Similar features characterize the floating fox-tail 
(Alopecurus geniculatus), also a submerged species, the 
long, angularly jointed and bent stems of which trail 
over the surface at the edges of a pond. All the twists 
and turns of both these plants are at an abrupt angle, 
and particularly in the floating fox-tail, whose flower- 
head rises out of the water in an entirely different direction 
from the stem. The colours of this grass are delicately 
beautiful: the anthers are a pale lilac or cinnamon 
shade, and the glumes are a pale green. The flower- 
head is the long, close, almost furry spike (typical of all 
fox-tail grasses) that has given it its name. 


ASTLY, in the marshes there is Phalaris arundinacea, 
whose appearance—similar, indeed, to the reed's—has 
given it its name of reed grass. Grasses that show reed or 
sedge characteristics are common in marshland ; 
float grass, for instance, has the unsplit leaf-shea 
characteristic of the sedges, while the leaves of the reed 
grass are almost identical in shape and arrangement with 
those of the common reed. These leaves are broad and 
grow close to glaucous stems, and the flower-heads are 
fairly compact panicles, heavy with seed, the branchlets 
jutting out at all angles from the stem—except at 
the tip, which has a fox-tail look about it. The char- 
acteristic development of ligule and leaf-sheath is well 
seen in this species; in all water-loving plants these 
are entire and conspicuous, and firmly and closely 
embrace the stem to prevent water from entering the 
undeveloped flower-head, as it might well do if there was 
a sudden rise in the level of the stream owing to heavy 
rains or the formation of a natural dam. This contrasts 
strongly with the dry-land grasses, whose leaf-sheath 
is split since there is no likelihood of such an event 
occurring in their chosen environment, and whose ligule 
has degenerated greatly or is hardly noticeable. 


and boarding-house landladies; but the 
townsfolk thought little of Miss Anning— 
the humbler of them did not underst 
the value of her work; the richer : 
matized her as “a carpenter's daught 
with whom no refined person could a 


logical history, whose revelations of 
Nature were brought about not by the pen 
but with a little hammer and caused a not 
inconsiderable:stir at the beginning of the 
nineteenth century, was the daughter of a 
carpenter of Lyme Regis, Richard Anning, 
who increased his meagre income with the 
sale of “ curiosities,” His curios took many 
forms, but none of them (nor; surely, of 
any other curio dealers was ever so 
strange as the prehistoric beast that his 
daughter discovered on the seashore at 
Lyme Regis in 1811. Anning used to take 
his daughter Mary, who was born in May, 
1799, on his expeditions along the shore at 
Lyme Regis in search of fossils, shells or 
any other objects that might find a sale, 
and from him she must have learned and 
inherited a discriminating interest in such 
studies, for there is proof that it was not 
by luck alone that she was enabled to make 
her astonishing discovery. 

Most of us at the present time have 
at least heard of the Ichthyosaurus—a 
strange, prehistoric fishlike reptile; but in 
1811 its existence had not been dreamed 
of, or, at least, no specimen had been seen 


her eye over the cliffs at Lyme Regis that 
morning in 1811 in search of the fossils 
by the sale of which she had lived for a 
year since her father’s death, observed 
some unusual-looking bones protruding 
from the rock, she could, therefore, have 
had no idea of the magnitude of her dis- 
covery. Her curiosity was aroused; with 
her geologist’s hammer she traced the 
extent of the fossilized beast, and, within 
a few days, with the аја of a band ог hired 
diggers, she had removed the block of 
lias in which the skeleton lay. The beast 
provod to be a fearsome object; thirty 
eet long, it was possessed of enormous 
jaws and eyes as big as saucers. 

This discovery made Mary Anning’s 
name and fortune. While for years em- 
inent scientists disputed concerning the 
nature of the animal—whether it was a 
crocodile or not—she received hosts of 
visitors, distinguished in the realms of 
both science and society, one of them 
being no less a personage than the King of 
Saxony. The town was delighted, and 
made the most of the sensation, the stream 
of visitors bringing wealth to shopkeepers 
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to opium, with the result that she 
regarded as a drug addict. But the 
scientists whom she had astounded were 
truly grateful for her work ; she was made 
assistant to many eminent men in their 
searches for fossils, and ultimately Lord 
Melbourne secured a well-deserved Govern- 
ment grant for her, 

Her discoveries did not end with the first 
Ichthyosaurus (as Cuvier had at last 
identified and named it); she found other 
specimens of that creature, as well as the 
first Plesiosaurus ahd the first Pterodacty- 
lus, and other minor, but important, 
objects. She also made a considerable and 
valuable collection of fossils; but after her 
death, on March 9, 1847, this was broken 
up and lost sight of. Her name was soon 
forgotten—her only memoria] the skeleton 
of that first Ichthyosaurus, now in the 
Natural History Museum, South Kensing- 
ton. But this amply testifies to the value 
of the powers of observation which all 
of us possess but so few use. А walk 
along the seashore revolutionized a science 
once. Who knows that a modern “ hiker ” 
may not do the same again this year ? 


The Landscape of Our Land, 25 


ENGLAND'S 


ISLANDS 


IN THE CHANNEL 


TH islands that lie off the western and eastern coasts of England and Wales are described 


in С 
are Situated in the 
which have been appa 


ter 23 of this series (see page 1246), and now we have an account of those which 
English Channel—the Isle of Wight and those Channel Islands 
iges of the English Crown since Norman times, although geologically 


and geographically they are much more akin to the Continental mainland 


ELOVED of holiday-makers for its attractive climate 
and variety of scenery, the Isle of Wight is a 
source of great interest to the geologist also, 

for here, in miniature, is a model of geological stratification 
of unequalled completeness, and here the close relation- 
ship between scenery and geology can be studied at its 
best. The island is divided into two halves by a range 
of chalk downs stretching across its breadth from west 
to east; northwards of this dividing line lie the Eocene 
rocks and southwards the greensand. This “ lay-out " 
may be compared with the North Downs, bounded by 
the Eocene London basin to the north and the greensand 
of the north edge of the Weald to the south. 

The chalk ridge, from the Needles in the west to Culver 
Cliff in the east, with its spurs forming the high downs 
of St. Boniface, St. Catherine and Shanklin, is the most 
striking feature of the Wight landscape; it has all the 
beauty of the bare Sussex downs, with magnificent views 
to the sea in every direction. This ridge is the southern 
boundary of the Eocene basin of Hampshire. To the 
north the Reading and Woolwich beds, the London clay, 
the Bracklesham beds and the Bagshot sands—i.e. all the 
characteristic Eocene rocks—succeed one another with 
regularity ; these are followed by Oligocene strata laid 
down in brackish waters, three of which—the Headon, 
Osborne and Bembridge beds—take their name from 
places in the Isle of Wight. 

For studying these strata the best regions are the 
coasts, and on the west coast, at Alum bay, they form 


| 
| 
| 
| 


a famous pilgrimage for sightseers. Here the synclinal 
boundary of the Hampshire basin rises so steeply that 
the Tertiaries have been heaved on end into a vertical 
position. The lines of flint in the chalk show this well. 
The coloured sands of the Bagshot series are here 
collected and sold in little glass pots imitating the strati- 
fication of the bay or forming quaint designs. The sands 
are white, yellow and red, and form, i situ, well marked 
vertical beds. These coastal areas are particularly rich 
in fossils, the whole series, from marine, through estuarine, 
to land forms, being easily obtainable. Looking north- 
wards from Alum bay, we can see also the Oligocene 
beds of sands, clays and marls—to be found only here 
and in Hampshire. 


N the southern half of the island is shown the denuda- 
tion of the chalk, exposing the upper greensand strata 

that underlieit. A feature of the south coast, particularly 
between Shanklin and Ventnor, is the famous “ landslip," 
or Undercliff, due to the slipping of the greensand over 
the blue ваше stratum beneath. Неге is luxuriant 
scenery at its best, the tangled trees and undergrowth 
rising steeply from the rocky shore-line to the upper 
greensand and chalk behind. Cliff sections are also 


ACROSS SUSSEX TO WIGHT 
This infra-red long-distance photograph is of the north-east corner 
of the Isle of Wight seen from a distance of thirty miles, In the 
immediate foreground are trees of Selhurst park, Sussex, and 
beyond, on the left, is Chichester cathedral, The high alk 
down, the backbone of the island, is prominently displayed. 
Photo, The Times P 
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GUERNSEY AND JERSEY 


The coastal scenery of all the Channel Islands is more attractive 
than the inland landscape, and high cliffs enclosing beautiful bays 
comprise one of its chief features. Above, for instance, is Fermain 
bay, a lovely spot in Guernsey, with St. Peter Port in the distance, 
and, below, Portelet bay, Jersey, with its tower-crowned island. 


visible here, the lower greensand being easily traceable 
near Sandown and between Rocken End and Atherfield 
Point, as it is also in the numerous “chines,” or deep 
valleys cut in the soft rock by small streams, that furrow 
this coast. Shanklin Chine and Blackgang Chine, where 
ferruginous sands are to be seen, are the best-known, 
but smaller ones, like Luccombe Chine, west of Shanklin, 
are wilder and are not exploited commercially. Whitecliff 
bay, just north of Culver Cliff, where the flinty chalk is 
at its best, shows the junction between the Reading and 
Woolwich Eocene beds and the chalk ridge, and at 
Atherfield Point another junction—between the lower 
greensand and the Wealden series—is observable. The 
Wealden beds, the oldest in the island, are best seen just 
north of Sandown, where the grey shales appear clearly. 


EOGRAPHICALLY, geologically and ethnographically, the 

Channel Islands are part of France, as would be 
expected from their position in the shallow bay of Manche 
and Brittany. They comprise portions of land broken off 
from the great Armorican massif of Normandy, th 
rocks of which show all the symptoms of sinking in 
long inlets and numerous rocky islands that indent and 
fringe its coastline. The British islands in this group 
for, contrary to popular belief in this country, not all the 
Channel Islands belong to Britain—may be divided int 
three main groups, separated by the lines of old mountain 
folds: the Jersey group in the south-east ; the Guernsey 
group, including Sark, to the west, and the Alderney 
group in the north. Each of the larger islands in cach 
of these three groups has its satellite isles, many of them 
nothing more than uninhabited rocks. 

The geological relationship between the Chann 
Islands and the Normandy mainland are everywh 
visible in the ancient granite and gneiss masses and 11 
intrusive volcanic dykes and veins that mark all the 
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islands. All the rocks are pre-Cambrian, so that по fossils 
occur, but the magnificence typical of granite, gneiss 
and schist scenery more than compensates for this lack. 
In Jersey, for instance, which is roughly oblong in shape, 
the four corners are composed of granite, and some 
majestic coast scenery will be found there. The south- 
west corner, round about the Corbiére and St. Brelade’s 
bay, is particularly typical of granite coasts, and in 
the north-west granite extends from Grosnez Point to 
Ronez Point and beyond. Here fine headlands jut out 
to sea and the coastline is pitted with bays and inlets of 
varying shape. The central and western region of Jersey 
is mainly schi§tose, of which the long, straight, gradual 
and unindented curves of St. Ouen’s and St. Aubin’s 
bays ‘are typical. A junction between the granite and 
the central shales can be seen at Le Pulec, near L’Etac, 
in the north-west corner, and at Mont Felard, overlooking 
St. Aubin’s bay in the south, the shales are seen to be 
heaved into a vertical position. 


ERSEY'S eastern half is composed mainly of porphyritic 
rocks, the neighbourhood of St. Helier being marked by 
an intrusive complex of igneous rocks. Cambrian con- 
glomerates occupy the north-east corner, where the Nez 
du Guet and La Coupe Point stand out to sea and the 
Tour de Rozel forms a well-known landmark. Here 
great boulders in the conglomerate can be found at St. 
Catherine’s bay. The volcanic nature of the rocks can 
be recognized at the junction of the Trinity and St. 
Saviour’s roads at St. Helier, where the lava, which is 
black, is studded with large crystals of felspar, white and 
startling against the darkness of the matrix. Basaltic 
formations of columnar shape, similar to those described 
in Chapter 20 (page 1125) as characteristic of the Giant’s 
Causeway and Inner Hebridean islands, are found to the 
north of Anne Port, at La Créte Point. 

A feature of Jersey’s scenery is the valleys, of which at 
least six very beautiful examples exist, mostly running 
north from the south coast. These are characteristic of 
the type of rock composing most of the island, many 
of the inlets, like those of the mainland, being 
“ drowned " valleys, which have been invaded by the 
sea. But possibly the most remarkable geological 
phenomena to be seen in Jersey are the examples, at 
Ronez and at the Hermitage Rock, of assimilation or 
“stoping.” It was formerly held that the assimilation of 
one igneous rock by another, e.g. the invading of 
gabbro by granite, was the cause of the appearance 
of new rocks and so, possibly, the most important 
fact in petrology. This theory has since been proved 
untrue, but the invasion of one rock by another, with 
the formation of “© xenoliths,’ as the mixed products 
are called, is still of great interest. At. the places 
mentioned, and at Sorel Point, in Jersey, the gabbro 
can be seen in the process of assimilation by granite, 
the black of the former and the pink of the latter rock 
making recognition easier. 


UERNSEY, smaller and possibly of less geological im- 
portance than Jersey, can be divided for our purposes 

into two halves by a line drawn from east to west. The 
northern portion is composed chiefly of dioritic rocks, 


J. Dixon-Scott 


Though Alderney is perhaps less famous for its scenery than the 
other Channel Isles, being known better for its produce than its 
landscape, its coasts present rugged cliffs of some grandeur. The 
rocky inlet shown above is Telegraph bay, a wild spot, and the 
photograph includes the rocks known as the Two Sisters. 


and the southern half, which, since the island is triangular, 
is larger than the other, is mainly gneiss. The south coast 
is, therefore, the steepest and highest, and here the cliffs 
fall sheer to the sea from a height of between 250 and 
300 feet ; the ground drops gradually as we travel north- 
wards, so that Guernsey has something of a wedge shape. 
Granite here is found in small areas only, as, for instance, 
in the patch round Rocquaine bay in the west, and this 
is a hornblende rock, as also is the hornblende gneiss 
formerly exported from St. Sampson’s in the north-east 
for road-making purposes.  Dioritic quartz was also 
quarried for the same reason and exported to Britain. 


NDOUBTEDLY the coastal scenery of the south, where 
steep cliffs enclose many beautiful bays (such as Moulin 
Huet bay, Petit Port and Petit Bot), is the greatest 
attraction to Guernsey, where the iniand scenery, apart 
from the “ water-lanes," in which shallow streams bubble 
down the centre of deep lanes, or chines, to the sea, is 
less unusual and somewhat spoilt by evidences of com- 
merce in the shape of greenhouses and quarries. But 
Guernsey is only six miles by sea from Sark, which has 
been described as the most perfectly beautiful example of 
Nature's handiwork to be found in our islands. 
Sark embodies all the most attractive features of the 
other Channel Islands, with the added advantage that, 
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ROCKS OF ALDERNEY 


MENACING NEEDLES 
The celebrated Needles, comprising a series of jagged rocks off 
the western extremity of the Isle of Wight, were, until the building 


Sheer cliffs are also characteristic 
of Sark, the Creux Derrible being 
probably the best-known; this 
is a kind of cave, as also is the 
Pot in Little Sark, entered by 
land, with a sheer fall of about 
тоо feet, and was formed by the 
destruction of softer veins by the 
sea, the “creux” deepening 
until it reached soft rock inland, 
which fell in. Herm and Jethou, 
two of the smaller islands, show 
similar formations. 

A characteristic formation in 
Sark is the pyramidal shape of 
some of the rocks, such as the 
Autelets. This is due to the fact 
that the hornblende schists, the 
predominant rocks, were cut into 
cubes by veins of greenstone and 
quartz which are at right angles 
to the cleavage or bedding planes. 
From the veins of quartz is 
obtained ''Sark-stone," used in 
the manufacture of jewellery. 

Geologically, and from the point 


of view of scenery, Alderney is less interesting than 


Sark. 


It is notable mainly for the gritstone, ruddy or 


of the lighthouse, notorious as a danger to shipping. They repre- 
` sent опе end of the great chalk ridge which divides the island 
Írom west to east and is the boundary of the Hampshire basin. 


the island being so small, they are all within an hour or 
two's walk and are mostly on a grander scale than else- 
where. The island is composed mainly of banded gneiss, 
but is diversified by outcrops of grey granite at the 
northern and southern ends. The most impressive spec- 
tacle is probably the Coupée, the isthmus which joins the 
larger portion to the smaller, called Little Sark, and is 
being rapidly worn away by the waves. Caves are the 
most frequent and beautiful sights in Sark, formed from 
the granite by the continued beating of the waves, and 
in this connexion the Gouliot caves must be mentioned. 


grey in colour, which lies unconformably upon the 
granite or granitic gneiss—the main rock of the 
island—in three small areas : in the extreme north-east ; 
at Fort Essex (where the Hanging Rock, an outstanding 
headland, is faced with the gritstone) ; and in the cliffs 
of the south-west. The cliff scenery of the south and 
west, though beautiful, is miniature when compared with 
the coastal grandeur of the other islands. 


EFORE leaving the Channel Islands, the famous and 
unique shell beach at Herm must be mentioned. Over 

half a mile in length, formed entirely of shells, many of 
which are of creatures now found only in semi-tropical 
waters, this beach was formed by a tidal eddy, which 
washed up the shells all in this one spot on the coast. 


SANDS AND CLAYS: THEIR USES 


Among the most useful of the aqueous or 

' sedimentary rocks are those sands and clays 
whose presence in the Isle of Wight has 
been noted in the preceding chapter and 
which are found in the London basin (see 
page 1223), forming the Eocene Tertiary 
beds named after Thanet, Bagshot and 
other places where they occur in large 
quantities. The process of formation of 
sand is well-known; rocks are split into 
pieces, which are ground down by the action 
of waves and weathering. But the origin 
of clay is less obvious; water again plays 
an important part here, for clay 1s derived 
from a fine powder which is all that remains 
of such a rock as granite when acid-bearing 
water has dissolved away part of the 
felspar. Clays and sands occur together in 


strata, the hardened sand, called sandstone, 
often protecting a layer of clay beneath it 
from weathering. 

Sandstones vary from the hard rock that 
can be used as a grindstone to loose sands or 
a clayey mixture. The grindstone type is 
made of quartz grains, and this type is also 


used for stone steps and for flagstones for 
paving and roofing. In London, St. Pancras 
Station and the Law Courts are built 
of sandstone, and this was a favourite 
stone for country church building. Many 
Scottish buildings are of Old Red Sandstone, 
easily recognizable by its colour, and parts 
of Windsor Castle were built of the same 
rock. A feature of sandstone scenery is, 
therefore, the large number of quarries, and 
when these are discovered it is worth while 
to find out if the stone was used in the 
locality or was transported to cities in the 
vicinity. If local buildings are composed 
of it, certain peculiarities of the stone, such 
as the presence of flakes of mica or other 
mineral, may be found in both the building 
and the quarry, and the relationship 
between them be confirmed. 

An example of the local use of sands 
occurred at Woolwich, where the Woolwich 
beds were quarried at Charlton for sands 
used at the Arsenal for making moulds for 
cast iron. White sands, such as occur in 
large quantities in the Isle of Wight, are 
used for glass-making, and sands and 
gravels of all kinds go to form cement and 
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concrete. A special sandstone obtained 
from greensand is used for hearth-stones. 

As for the clays, possibly the most 
important is kaolin, China clay, formed 
from granite, which is utilized in the 
manufacture of china and porcelain; but 
most of the clay beds are quarried for brick 
making, only a few, mostly in Devon and 
Cornwall, containing the fine kaolin, 
London clay makes inferior bricks, for it is 
brittle when baked, and the best brick- 
clays should contain а proportion of 
sand. It is worth while to collate local 
industries with the geological strata in their 
vicinity, and it would be a valuable study to 
collect samples of clays, for instance, used 
respectively for china, firebrick, tiles, 
drain-pipes, etc., and attempt to discover 
the differences in constitution that made 
them especially suitable for their particular 
uses. Experiments with different kinds of 
clay—wetting it to see if it will become 
plastic, baking it to see if it is brittle, 
moulding it to see if it keeps its shape and 
is watertight—will sometimes explain the 
existence of different local industries on 
various areas of clay country, 
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Wonders of Insect Life. 22 


LIFE STORY OF EARWIGS & COCKROACHES 


GENERALLY the little creatures mentioned in this chapter, the “ black beetle ” in particular, 

are seen only to be threatened with imminent destruction, but if, instead of being crushed 

by a heavy boot into a shapeless and nasty-looking mess, they are examined with some 

degree of attention, they will be found to possess points of interest and distinctive differences 
never before appreciated or even suspected 


majority of people regard it merely as a pest to be 
: trodden on and destroyed at sight. Although this 
view is certainly not without justification, it is worth 
while to pause and examine the creature, for anyone 
who will take the trouble to inquire further into the life 
story and habits of even the earwig will be rewarded with 
as surprising a history as any other animal can provide. 
The earwigs—for we have more than one species of 


S unattractive an insect is the earwig that the 


this group in Britain—are generally regarded as members : 


of the order Orthoptera, to which belong the grasshoppers 
and crickets, described in pages 580-583. They have 
the typical orthopteran feature of fore-wings which, 
though not hardened to the same extent as those of the 
beetles, are none the less modified-to act as protective 
covers for the hind wings, which alone are used in flying. 
In the earwigs this modification is especially advanced, 
for while the fore-wings are reduced to little more than a 
square of chitin extending over the thorax only, the 
hind wings are large and half-moon shaped, folding 
away in a truly wonderful manner beneath the others. 
The folding is both fanwise and transverse, for otherwise 
there would not be room for the wings. The familiar 
“ forceps ” at the tail end of the earwig's body is chiefly 
used by the insect for assisting in the packing and folding 
of these wings. It appears possible, however, that 
this is not its primary use, 
{ог those species of earwigs 
which have no wings still 
have the forceps. 

When the earwig rests 
during the daytime—for it is 
normally a nocturnal creature 
—it does so in such a position 
that the greater part of its 
body is hidden beneath a 
leaf, stone or other object, 
and only the end of the 
abdomen and the wide-open 
forceps project. It may be 
that the resemblance to a 
predacious insect which this 
attitude affords, with head 
and great jaws projecting 
from its den, is of service in 
keeping off the earwig’s insect 
enemies. Actually, the ear- 
wig’s wings are not much 
used, for it is more of a 
runner than a flier, and 
probably flies only when it 
wants to move to a completely 
new locality. 


Н. Bastin 


EARWIG TRIO 
The three earwigs seen above are all twice natural size. In 
the centre is the lesser earwig, while on the left and right 
respectively are а male and female common earwig. The 
difference in the shape of the pincers is the best way of dis 
tinguishing between the sexes in earwigs 


Although the earwig has so bad a reputation as a garden 
pest, this is not wholly deserved. Undoubtedly, from 
time to time it damages fruit and growing plants, but 
it is omnivorous and probably feeds more on other 
insects, small worms and similar creatures than on 
vegetable matter. When, for instance, we find the 
earwig inside an apple that has been excavated by the 
larva of the codlin moth, it may be there in search of the 
very larva that has done the damage; at any rate, it 
uses the burrows merely as a hiding place, and is not 
devouring the fruit. The cercopods, as the forceps is 
called, are almost straight in the female earwig; in 
the male they are curved, so that the space they enclose 
is about the shape of a lemon. 


p one point the earwig is remarkable amongst all insects, 
and that is in the care which the female exercises 

in the upbringing and protection of the young. The 
queen bee, it will be remembered, leaves the care of the 
young to the workers, which themselves perform only 
certain routine duties. Some solitary bees and wasps 
store up sufficient food to last their young throughout the 
larval stage, thus showing themselves a little more 
solicitous for their well-being than, say, the moths, which 
just lay their eggs on a suitable food plant and leave the 
larvae to their own devices. But no other insect ap- 
3 proaches the earwig in 
maternal affection. : 
The eggs, forty to sixty in 
number, are laid in a-hole 

| in the ground, and from 
| the time when they hatch 
into small nymphs until the 
latter are ready to fend for 
themselves, the mother ear- 
wig guards and cherishes 
them. Even when she has 

a second brood of eggs 
before the first youngsters 
have left home, she does 
not relax in her protective 
vigour. She does not actually 
brood over them, merely 
covering them with the fore- 
part of her body sufficiently 

to protect them from outside 

| harm; but, once they have 
hatched, she keeps her 
numerous family in order, 
marshals them this way and 
that, tells them, by means 
of taps of her antennae, when 
to lie still at the imminent 
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YESTERDAY'S SKIN, TODAY'S MEAL 


Cockroaches cast their skins, and above, left, we see a Blatta orien- 
lalis that has just gone through the process ; white as yet, it will 
turn the usual dark brown in two days’ time. The old skin is 
eaten (above, right), very little being left unconsumed (right). 


approach of an enemy, and generally behaves in much 
the same way as a mother hen over her brood of chicks. 
It is not certain what the tiny earwig—which is in ap- 
pearance a replica of its parent—feeds оп; probably it 
eats minute bacterial or fungal organisms in the soil 
until it is old enough to play the part of insect-scavenger, 
which is its appointed task in the world of Nature. 

In Britain we have a number of species of earwigs, of 
which the common earwig (Forficula auricularia) is the 
most important. Another is the lesser earwig (F. minor), 
a smaller species, which is common only in certain locali- 
ties. It may be distinguished not merely by its smaller 
size, but also by the fact that the cercopods are toothed 
all along their inner edge. А third member of the same 
genus is F. lesmei, a pale brown form, which may be 
found on foliage and hedges in the south of England; 
it is wingless and rather soft-bodied, in many ways 
resembling an immature F. auricularia. 

Several species of earwig have been introduced into 
Britain from abroad, arriving accidentally in cargoes of 
fruit or vegetables. Amongst these are the Kentish 
earwig (A pterigidia albipennis) and the ring-legged earwig 
(Anisolabis annulipes). Both these forms, which are 
larger than our common species, are wingless, and the 
latter is distinguished by the dark rings round its legs ; 
it lives in bakeries and in factories of various types. 


HE remarks made above about certain introduced 
species of earwig apply also to several of our represen- 
tatives of another group of the order Orthoptera, namely 
thecockroaches. Of these, our best-known species are all 
foreigners. The common cockroach (Blatta orientalis) 
comes, as its specific name implies, from the East, and, 
being à permanent member of the ship's company, it is 
constantly being recruited. This is the evil-smelling, 
blackish-brown, flattened creature often erroneously 
called a “black beetle." Another species of similar 
origin is the croton bug (B. germanica), a pale brown 
form, half an inch long, with the thorax marked in 
brighter brown and black; it is common in warehouses 
and restaurants. Then there are various species of the 


tropical genus Periplaneta; one of 
these is an extremely beautiful, bril- 
liant green form frequently found 
in bunches of bananas, and another is 
P. americana, the ship cockroach. 
Compared with these unpopular 
exotics, our native species make but 
a poor showing. Three in number, 
they are all small and insignificant, 
living out-of-doors and of nocturnal 
habits, so that in the ordinary course 
of events few naturalists are likely to 
come across them. The largest is 
Ectobius lapponicus, which is a third 
of an inch long, pale brown, very 
flattened, and has the long, fine legs 


specially adapted for running, at which it is adept. 
The wings are atrophied and of no real value, and in the 
females the fore pair cover only half of the abdomen. 
Almost as large as E. lapponicus, E. perspicillaris is 
paler in colour, and the thorax is not dark at the centre 
as in that species. The fore-wings are long, too, and 
project beyond the end of the abdomen. Finally, there 
is E. panzeri, our smallest species, which is intermediate 
in colour between the other two, with a transparent 
thorax, sometimes with dark markings. Like the others, 
this species is found only in the south of England, but it 
is even less common than they are, being more or less 
restricted to sandy shores along the coast. 

In all our species—as, indeed, in all the cockroaches— 
the forepart of the thorax is greatly developed. It acts 
as a sort of shield to protect the rest of the forepart of 
the whole body, also hiding the head, which is normally 
invisible from above, and is directed downwards, not 
forwards as in most insects. The antennae are extremely 
long, and the mouth-parts, as befits insects whose chief 
function is scavenging, are complete and normal, adapted 
to a biting habit. 

The eggs of the cockroach are laid in a curious manner, 
being done up in what may be described as a purse, 
for it looks remarkably like a miniature replica of a ladies’ 
purse, fastened along the top with a “zip” fastener. 
This object is pushed by the female insect into some well- 
guarded crevice, and left there. In the common cock- 
roach the females are wingless, and the immature insects, 
therefore, resemble them very closely, except in size. 
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EARWIG DEMONSTRATES HER EXCELLENCE AS A MOTHER 


of the maternal solicitude for which the female earwig is remarkable is afforded by the top six photographs (all x 

ee a mother earwig with a batch of eggs, over which (centre) she broods; right, she helps her babies 
eft, she is digging a hole in which to hide her young; middle, she has ased her hind feet 

” with which to clout any enemy who threatens her brood ; right, she i g to cover some of 

The bottom photographs show the proce 


indication of the quality 
арр ) in this page. Top 
to free them from their Centr 
with clumps of dried mud—“ boxing glov 
second batch of eggs while some of her half-grown family crowd around. 
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Our Birds and Their Eggs. 43 


-SOME RARE BIRDS OF EAST ANGLIA 


AS is pointed out in the opening paragraph of this chapter, East Anglia is a favourite haunt 

of some of the rarer members of our feathered fauna, and efforts are now being made to 

protect and encourage the settlement there of species which in the past have been harried 

unmercifully by the collectors—such birds, for example, as the bittern, bearded tit and 
the harriers, described below 


tialities as a home for rare birds as East Anglia, 
and especially the Norfolk Broads, with their 
large areas of reed beds and wild country remote from 
human habitation. Not only do the conditions of the 
land there provide almost our only suitable nesting 
sites for many fascinating and scarce species, but, 
in addition, the east coast is ideally situated for the 
reception of species which, 
arriving from the east or north, 
are attempting to extend their 
range westwards. That many 
species, such as the black tern, 
the harriers, the ruff and others, 
once bred there in large numbers 
is beyond question, but it is 
only comparatively recently that 
any successful efforts have been 
made to protect species that, 
though extinct as breeding birds, 
have for years been trying to 
re-establish themselves. Such 
birds as the bearded tit, the 
bittern and the Montagu’s 
harrier, which are described in 
- this chapter, now survive—and in 
some years increase in numbers 
—almost entirely through 
the work of a few devoted bird- 
lovers who spend their time and 
their fortunes in attempting to 
protect them. Often, however, 
the collector and the dealer find 
these birds, and, despite the 
number of watchers, succeed in 
killing them and obtaining the 
nests and eggs. As for the 
harriers, there are only too 
many people who would rather 
boast a few more braces of 
partridges on their estates than 
allow such noble birds as these 
to be included among our fauna; 
in the Broads, as everywhere 
else, one keeper shoots the birds 
that another, whose employer is 
more enlightened, is trying his 
hardest to protect. 

The bittern, at any rate, has 
succeeded in regaining a fairly 
firm footing in Broadland, and 
this in spite of the fact that 
during the last decade of the 


Ре no district in England has such great poten- 


it is usually surrounded. 


INEFFECTIVE POSE 


When the bittern feels the need for concealment it 
stands upright and stretches its neck so as to re- 
semble as closely as possible the reeds with which 
In such an open milieu as 
that shown above the pose is unconsciously amusing. 


nineteenth century and the first decade of the twenticth 
it was probably extinct as a breeding species. There is 
no doubt that it would breed in many other parts of the 
British Isles were the same measure of protection 
available. This brownish-buff heron—for in every 
respect it is a typical member of the heron family—is a 
conspicuous bird and not likely to be confused with any 
other. Its colour is a rich buffish, barred and marked 
with darker brown and black, 
especially on the head, the 
underparts being pale with a 


few dark streaks. The plumage 
is coloured and marked in such 
a way that when the bird stands 
erect, its long neck extended 


upwards and its beak pointing 
almost vertically, it matches 
the reeds so perfectly that even 
at close quarters one may find 
difficulty in picking out the bird. 


HIS is not the only character- 
istic attitude that е 
bird assumes, for it sometimes 
lies down or crouches amongst 
the broken reeds, and, when on 
the defensive, spreads the fringe 
of feathers that surround the 
neck, raises the crest on the top 
of the head, and points the bill 
upwards, ready to dart it up 
with lightning speed at anyone 
coming within striking range. 

In flight, the bittern is a 
typical heron, though its wings 
move rather more rapidly than 
the heron’s, and it is slow in 
getting started, rising almost 
weakly and clumsily when we 
approach quite close to it. Only 
when the young are in the nest 
do the old birds fly in the day- 
time ; then they make continued 
journeys with food, consisting 
chiefly of the small creatures, fish 
and especially eels, that are to be 
found in the reed beds and the 
marshes of its haunts. 

A huge nest of reeds, usually 
raised well above the water, con- 
tains the five brown eggs, whose 
colour is much the same as 
that of the reeds. The newly 


N. Kingston 
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hatched birds are covered with 
soft, blackish-blue down, but this 
soon gives place to a brown down, 
and there is a blue patch of naked 
skin from the beak to the breast. 
The various changes of colour do 
not affect the bird’s camouflage, 
and at all stages it is hard to see. 


NDOUBTEDLY, the most famous 
characteristic of the bittern 
is its "boom," as its note is 
called, and this sound—the word 
“boom” aptly describes it—is 
heard from January, when the 
breeding season begins, until 
the summer. A single note, it 
is uttered several times in succes- 
sion, and the various male birds 
in any one district answer one 
another. It is stated that the 
sound can be heard over at least a mile, and it is one 
of the most characteristic and unforgettable notes 
uttered by any of our bird population. 

Very different from the bittern, but equally typical 
of the Norfolk reed beds, is the bearded tit. This bird 
is a member, not of the Paridae, the family to which our 
other tits belong, but of the Panuridae, or reedlings. 
There is, however, much of the tit about it, and the 
separation into a new family is one of fairly recent date. 
It is as unmistakable a bird as the bittern, and one of its 
local names, reed pheasant, gives us a clue to its chief 
feature, the long, tapering tail. The “ beard," to which it 
owes its usual name, consists of a black streak running 
from the base of the bill, on either side, down the neck, 
and ending in pointed feathers. The underparts are 
white, shading into reddish, the under-tail coverts being 
black. The wings show black, white and orange-red, 


| 


BITTERN SCENES 
Saved from extinction when only a few pairs were left, the bittern 
now breeds freely in Norfolk, where these photographs were taken. 
The fine plumage of the adult and the woolly down of the nestlings 
are seen clearly in these two studies, as well as the reed-built nest. 
Tan М. Thomson; Е. J. Hosking 


lan M. Thomson 


The bearded tit is one of the few birds that have been successfully 

protected, and there are now many places in the eastern counties 

of England where it can be seen. Here we have a glimpse of a 

typical ménage of this little bird, the sombre hen and long-tailed 
cock being engaged in feeding the young. 


and the head is slate-blue, the upper parts being otherwise 
reddish-brown, almost light chestnut-coloured. Including 
the tail, the length of the bird is six inches. It is 
illustrated above and in photogravure in page 1336. 
Never extinct, the bearded tit is now almost common 
in some of the Broads, and it is also established in one 
Devonshire locality. It betrays itself by the metallic 
twanging call notes, which may be heard on every hand 
in а reed bed where the bird is common. Among the 
reeds it gives much the same acrobatic performances as 
do the true tits in the woods, and its flight is characterized 
by the same whirring wings and rapid transit from place 
to place. Insects and small molluscs and other fresh- 
water creatures form its food, and these are plucked 
from the reeds and other plants with the typical daintiness 
of the other tits. The nest is built in sedges or other 


waterside plants, but not usually among the reeds, and 
is supported from below by a built-up platform of rush 
and sedge, of which materials the nest itself is made; 
it is lined with reed flowers, portions of which are added 
right up to the time when the eggs hatch. Cream- 
coloured, and marked with brownish spots and lines, the 
eggs usually number from five to seven, and there are 
two broods between April and the late summer. 


A хохс all the birds that are preserved by the efforts of 

Nature-lovers in East Anglia, the Montagu’s harrier 
and the marsh harrier are the finest. Typical birds of 
prey, they have much in common, especially in their 
method of hunting, which consists in the very close, 
almost minute quartering of the ground near the nest ; 
the quarry ranges from birds as large as a coot to such 
small creatures as dragon-flies. Marshy wastes, wide 


MOTHER AND CHICKS 
The difference between the sexes in the harriers is very marked, 
as the pictures at the top of this page demonstrate. Below we see 
a hen Montagu’s harrier at the nest with her family. Note in 
particular the great length of wings and tail and the dark plumage. 
А. Brook 


lan M. Thomson; Н. M. Ball 


MONTAGU'S HARRIERS 

The photograph on the left above is unique, showing as it d 

the cock (front) and hen Montagu's harrier at the nest at the same 

time. Above, right, is a hen bird bringing grass or reeds to the nest 

а habit common among birds of prey after the eggs are laid 
expanses of wet meadow and low-lying moor, and the 
great reed beds of the Broads form an ideal hom. 
these birds, which would be quite common there were it 
not for persecution by collectors and gamekeepers. 

Our knowledge of the Montagu's harrier especially has 
recently been greatly enlarged through the work of 
Major Buxton and of Lord Desborough's keeper, James 
Vincent, who have permitted photographers and othe: 
naturalists to watch the birds at the nest from “ hides ” 
which they have erected each year. The way in which 
the hen bird, when called from the nest by her mate, 
rises and takes the food from his talons, has been dis- 
covered and noted, and the whole history of the birds 
has been photographed by independent observers. In 
dealing with species such as this, pictures can show far 
more than the written word, but a short description of 
the plumage of both birds may be found useful. 

As for the Montagu's harrier, 
the male is blue-grey on the 
back and wings, with black 
primaries, the wings being crossed 
by a black bar, while the under- 
parts are white with reddish 
streaks. The hen bird, which is 
larger, is brown, dark-streaked 
on the fore parts, pale buff 
beneath. This is a very variable 
bird—so much so, indeed, that it 
is said to be possible to tell any 
one individual from any other, so 
that in Norfolk the private 
history of each of the resident 
pairs can very often be followed 
for several years. 

The marsh harrier is a larger 
bird than the Montagu's harrier, 
the length of the hen being two 
feet as opposed to the nineteen 
inches or so of the other female. 
The male is normally dark, rich 
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brown above, paler оп the neck 
and sides, grey on the tail and 
secondaries, brown with darker 
streaks below. The crown and 
forehead and lower part of the 
face may be pale yellow in young 
males—this, with the dark of 
the eyes, giving the face a 
curiously masked appearance. 
The Montagu's harrier is more 
inclined to high, even soaring, 
flights than is the marsh harrier, 
and is also liable to be confused 
at times with the hen-harrier, 
our third species, which is 
described іп pages 1451-52. 
Both the Norfolk species are 
migrants, arriving in April or 
slightly earlier and remaining 
until October. If unmolested, 
the birds will return to their 
old haunts each year. Тһе nests 
are on the ground, usually among 
the densest parts of the reed 
beds, though, in places where they are not disturbed, 
the birds will build in a cornfield or in almost any 
suitable place in the open country. The eggs of the 
Montagu’s harrier are white ; those of the marsh harrier 
are white, finely spotted with reddish, and proportionately 
larger. The nest is composed of the material amongst 
which it is placed—grass, reeds, sedges and heather. The 
marsh harrier prefers a wetter site, usually in the reed 
beds, the nest then being founded upon a pile of material 
necessary to raise it above water level, and pieces are 
added long after incubation has started. 

As an example of the opposition to which these birds’ 
protectors are subjected we may cite what happened 

MARSH HARRIERS 


The young marsh harrier seen below is a male of the first year, as 
its very distinctive plumage shows; in its talons is a dead coot. 
On the right below is a hen adult marsh harrier, standing at the 

nest which contains her young. Note her long legs 


Thomson 


5 AY 4 
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lan M. Thomson 


Young birds of prey are ferocious little creatures even when still 

in down, and this fine family of marsh harriers vigorously and 

vociferously greet the approach of the intruding photographer. 

It will be seen that, even before the birds have any feathers, the 
length of the wing is very pronounced. 


in 1935, in Norfolk, where Major Buxton had gradually 
succeeded, with great energy, in establishing. а strong 
breeding stock of both marsh and Montagu's harriers. 
At the end of the breeding season of that year only two 
female Montagu's harriers remained of all the individuals 
that had arrived and bred, and of all their progeny. 
Doubtless, the neighbouring keepers, collectors and 
dealers in birds' eggs and skins could say what had 
happened to the rest. There is no denying that 
these birds of prey kill young game birds, but surely 
it is worth while preserving such noble birds in a country 
whose fauna is slowly but surely diminishing in the face 
of what is generally called “ civilization." 
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Our Trees and Their Story. 43 


CONTINENTAL OAKS 


IN OUR 


COUNTRYSIDE 


Т": common oak is the subject of Chapter 3 in this series (see page 79). Below we have 

a description of two other species—the holm or evergreen oak and the Turkey oak— 

which have been introduced into Britain and are frequently encountered in plantations, 

particularly in such as are exposed to the smoke of towns. Two other oaks mentioned in 
this chapter are the cork oak and the chestnut-leaved oak 


ESIDES the common oak, which is probably the 
B best-known of all our trees, we have in Britain 
two other oaks, which, though quite common 
and widely distributed, are by no means so familiar to us 
as that species. These are the evergreen oak, or holm 
oak (Quercus ilex), and the Turkey oak (Q. cerris); neither 
of these trees, however, is a native of Britain. To deal 
first with the evergreen oak: this is one of the most 
popular trees for planting in towns, and appears to grow 
especially well near the sea. It is easily distinguished by 
its уегу deep grey-green foliage. The leaves are ex- 
ceedingly tough, thick and leathery, and of simple, long- 
ovate shape. Although they are never lobed, they some- 
times bear marginal spines, which are faintly reminiscent 
of those of the holly, whence the tree gets its alternative 
and often-used name of holm oak, “holm” being the 
old Middle English word for “ holly.” 


SPREADING ILEX 


Holm oak, evergreen oak, ilex—the last derived from its scientific 

description, Quercus ilex—are three alternative names for this 

fine tree, which differs in many дефа from the common oak, 
although its general appearance is very similar. 

British Museum. (Natural History) 


The bark of the holm oak is very rough and deeply 
fissured ; it is dark greyish, and is often covered with one 
of those green, powdery algae which cover our clothes 
with green patches if we climb the tree. The bole is larg: 
for the height of the tree, being often twelve feet or mor 
in circumference, whereas the height seldom exceeds 
fifty feet. The tree has a very short bole, for the branch 
nearly always start only a foot or two above the ground ; 
these lower branches do not die off, as in most trees, b 
come to form enormous limbs, so that the tree usuall 
appears to have several trunks—as, indeed, it has whe 
the main one splits into two almost at ground level. 


EGARDING its foliage, this is of an unusually sombi 
hue, but in spring, when a new crop of leaves appears 

a paler, greyer, brighter green shows and lightens th 
whole. These young leaves are hairy and rather mealy 
In late spring, before the new growth has begun and when 
the leaves of several years ago are falling off, the trees 
often look quite bare; in winter, however, they are very 
well clothed, and this is doubtless one of the reasons why 
the tree is popular near the sea, for it certainly provides 
ample shelter. Moreover, 
it will stand clipping, and 
since growth is rapid 
while it is young, it is 
often cut into а hedge. 
A chalk soil suits the holm 
oak—another feature 
which has especially 
recommended it on the 
southern апа eastern 
coasts; while in towns 
its ability to grow in a 
smoky district also 
gives it an advantage 
over many other species. 
Holm oak flowers 
resemble those of the 
common oak ; like them, 
they are borne in cat- 
kins, the female ones 
being short and bearing 
but few flowers, while 
the male are long and 
pendent, the flowers 
being in little bunches 
at rather irregular 
intervals. The acorns 
(see photograph in page 
1334) which succeed these 
flowers are much more 
deeply embedded in their 
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cups than are those of the common oak, and they differ 
in shape, being longer and more pointed. They are dark 


brown, have a very tough outer skin, and do not ripen 


until the year following their formation. 

Despite the fact that it is not grown as a timber tree, 
the holm oak has useful timber, which is very heavy, 
strong and hard, and may be employed in much the same 
ways as that of the common oak. It is flexible, is deep 
brown, and, as befits a timber that is very slow-grown, 
is close-grained. Furniture makers might well use this 
wood, although it never seems to occur to them to do so. 
The tree may live to a very considerable age—certainly 
more than a thousand years—though there are no trees 
at all approaching that age in England, where, so far as 
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BOLE CONTRAST 


In the size of its bole the evergreen species (above) resembles the 

common oak, and there is the same massive growth of branches 

quite close to the ground. The Turkey oak (right) greatly 

resembles the common species (see page 82) in the ruggedness of 
its bark, but not in the form of the trunk. 
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FLOWER SIMILARITY 


The flowers of the evergreen and Turkey oaks are of similar type, 

borne in catkins which hang from the smaller twigs. Those of the 

evergreen tree (left) are in part hidden by the leaves, but the 
young foliage of the Turkey oak is still small and delicate. 


can be ascertained, the trees were first grown in the 
middle of the sixteenth century. 

Frequently resembling a giant bush rather than a tree, 
on account of the persistence of its lower branches, the 
holm oak, nevertheless, may be grown to form very fine 
avenues, such as that leading up to the church at High- 
cliffe, near Christchurch, in Hampshire. Its value was 
appreciated by the Romans, who are'said to have regarded 
it as one of their sacred trees, and Pliny states that 
examples of fifteen-hundred-year-old holm oaks were in 
existence in his day. It is thought by many authorities 
that this is the oak referred to in the Bible. 

An even more recent arrival in this country is the 
Turkey oak, which more nearly resembles the common 
oak, and may, indeed, be mistaken for it until we 
examine the leaves. Actually there is little excuse for 
confusing the two trees, for the Turkey oak leaves have 
very distinctive, pointed lobes, and are mealy and rough 


оп the undersides, besides 
being of a much lighter green 
than those of the common 
oak. The leaves are longer 
in proportion to their width, 
and the edges are always 
very angular. 

The Turkey oak is of little 
value as timber, and, con- 
sequently, has been planted 
only as an ornamental tree 
or where shade is required. 
It is a short-lived tree, often 
beginning to show signs of 
decay when only sixty years 
of age; it is also a quicker 
grower than the common oak. 
It will grow in rather more 
urban situations than the 
native tree, and is actually 
more frequent in some parts-than the latter. Round 
London—on Wimbledon Common, for instance—and in 
similar places, it is very common. Inm such localities it 
is often impossible to see the tree's true form, but when 
it is grown in the open—in some park, say—it is easy to 
appreciate the difference between the Turkey oak and 
the common tree. The former is much straighter and 
thinner; and its bole is rather less rough, and, in spite 
of the hard, fissured bark, has none of the appearance of 
stoutness and strength which characterizes the real oak. 


' TURKEY’ IN WINTER 


In summer the Turkey oak looks very like the common species, 
but when its boughs have been bared by the autumn gales con- 
siderable differences are revealed (see page 82). For instance, its 
bole is. straighter and its branches are not so large. 

H. Bastin 


T—— Tar! 


— A. W. Dennis 


PLAIN AND DECORATED 


Small, and almost completely enclosed in their “ cups," the acorn 
of the evergreen oak (left, above) are easy to distinguish irom 


those of the common oak (see page 80) and of the Turkey 
(right, above) which are ornamented with bristles round the си 
The different forms of the leaves are well shown in these photo: 


The branches are usually smaller than those of the common 
oak, and there may be one main trunk with a number 
of remarkably straight, attenuated branches running 
upwards at quite a steep angle. Whereas the outline of 
the common oak takes the form of a rather flat-topped, 
broad-based parallelogram and that of the holm oak i 
rounded and bushy, the Turkey oak has a triangular, 
pyramidal profile. 

One very distinctive feature of the Turkey oak is pro- 
vided by the acorns, for these are borne in cups orna- 
mented on the outside with a number of outgrowing 
fibres or bristles, which have an attractive, mossy appear- 
ance. These acorns, whose cups are stalkless, are larger 
than those of the evergreen oak and longer in proportion 
to their width than those of the common oak, coming to 
a sharp little point at the apex. Like those of the ever- 
green oak, they do not ripen until their second year, 
though even at the end of their first season they appear 
to be quitelarge. These acorns are produced from flowers 
of the same type, both male and female, as those of the 
evergreen and common species of oak. 


IKE the evergreen, or holm, oak, the Turkey oak is a 
native of southern Europe ; it owes its English name to 
its introduction from the Levant in the first half of the 
eighteenth century. Although the timber of the Turkey 
oak may be useless for structural work, it is said to be of 
even greater beauty than the wood of the native tree for 
cabinet-making, being capable of taking a higher polish 
and having a finer and more attractive grain. 

Amongst other varieties of oak which may be seen 
occasionally in parks and large gardens in Britain are 
the cork oak—this is grown in very large quantities on 
the Continent, its bark producing the cork of commerce— 
and the chestnut-leaved oak. The latter is readily 
identified by its leaves, which markedly resemble those 
of the sweet chestnut. The bark of the chestnut-leaved 
oak is pale and rough, and the acorns are rather large. 
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E. J. Hosking 


OAK FROM OVERSEA 


This fine tree is obviously an oak, but an examination of the leaves and acorns would reveal that it is 
not the species so generally encountered in our countryside, but a Turkey oak species which was 
introduced into Britain during the eighteenth century and is now often planted 
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Тан M. Thomson 
BROADLAND TIT 


This photograph shows a male bearded tit about natural size, с! 
to a grass stem. Clearly visible are the "beard"— the black 
curiously pointed tail. Though not a true tit, it 


lingiug in thoroughly characteristic manner 
Streak beneath the bill—and the long and 
has tit-like habits and attitudes 


BITTERN ALARMED 


Prominent among the comparatively rare birds that have managed to re-establish themselves in the Norfolk 
Broads is the bittern, and in this photograph we see a well-grown specimen sitting upon its nest amid the 
reeds. Its upturned bill and raised neck-feathers are well-recognized elements in its defensive posture 


M. Н. Crawford 


LADY'S SLIPPERS 


Charmingly named, the lady's slipper is equally charming in appearance. A member of a group very 
common in tropical regions, it is one of our rarest wild orchids, being found only in certain districts in 
the north of England—where, alas, it suffers severely at the hands of collectors 


The Flowers of Our Countryside: 43 


LOVELY ORCHIDS OF 


INCREASING RARITY 


A NUMBER of the more common members of the orchid family found in our countryside 


are described and in many cases illustrated in earlier pages, but in this chapter we are 
concerned with some of the less-known species—the lady, monkey, military, lizard, la 

Slipper, musk, and fen orchids, the various helleborines, the creeping goodyers 
lady’s tresses. Some of these are exceedingly scarce, and all are local in their distribution 


N earlier chapters in this section (see pages 175, 268, 
| 377, 508 and 1282) accounts are given of various 
members of the orchid family that are found in the 
British Isles. Some of these are not common plants, 
and the present chapter is devoted almost entirely to a 
further selection of orchids that the rambler is not likely 
to come across very frequently. Of such great interest, 
however, are our native orchids that no excuse is 
necessary for giving them a fairly full description. 
Nearly all our native orchids were formerly far 
commoner and more widely distributed than they are at 
the present time. Just as certain butterflies, many 
birds and not a few other flowers have suffered extinction 
at the hands of collectors, so several of our orchids have 
become extinct or very rare through the agency not only 
of collectors, but also of teachers who collect specimens 
for their classes, of the rambling classes themselves, 
of "exchange clubs" whose members exchange wild- 
flower plants with one another, and of those Nature-lovers 
who fail to realize that the picking of even a single 
specimen of a very rare plant may make all the difference 
between survival and propagation, and final extinction. 
As regards the orchids described in this chapter, there- 
fore, it is to be hoped that those ramblers who are fortunate 
enough to find them will be satisfied with merely examin- 
ing the plants, and that they will refrain from picking 
them and also from telling all their friends of their 
whereabouts. In 1935 so rare a species as the lizard 
` orchis was reported from several new localities, and this 
goes to show that, given a chance, our scarcest plants can 
continue to spread even under modern conditions. 


НЕ members of the genus Orchis are notoriously 
difficult to separate into absolutely distinct species, 
and there is hardly a single one which has not at one time 
oranother been divided up into a number of species where 
older books give only a single one. The great brown- 
winged, dark-winged or lady orchis, as it is variously 
called, О. purpurea, is a fairly well-developed species, 
and is one of those which exemplify the fate described 
above. At one time it was quite common on certain 
parts of the Kentish hills, as well as in Sussex, but now 
it is restricted to a few localities, and even in these it is 
never really common. The large leaves are broad and 
unspotted, and the stem may be as much as three feet 
in height, leafy and bearing a long flower-spike. The 
flowers are of much the same form as those of the early 
purple orchis (see page 175), but the three sepaloid parts 
of the perianth are a dark purplish-brown, paler and 
greenish on the inside, while the pale pinkish lip has 
raised dots of deeper red, and is four-lobed. The name 
lady orchis comes from the flower’s resemblance to a 
lady dressed in very full gown and large bonnet. 
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A very closely related species, the monkey orchis (O. 
simia), has a flower which reminds one of a tiny monkey. 
It is of slightly wider distribution, being found on the 
chalk downs of Berkshire and Oxfordshire as well as in 
the south-east of England. This species, too, has suffered 
from the depredations of collectors. The flowers are pale, 
and the lobes of the lip are long and narrow, while the 
central portion is produced downwards to form a fifth 
lobe, corresponding to the tail of the monkey. The 
middle of the base of the lip and the interior of the 
mouth of the flower are very much darker purple than 
the rest, and look like the head of the monkey. 

Despite the fact that, like the monkey orchis, it is now 
almost extinct, the military orchis (О. militaris), known 
also as the soldier orchis, is another species that may 
reward the observant rambler on certain parts of 
the chalk downs that border the middle reaches of the 


ORCHID OF MANY NAMES 


The fine plant of which several flowering stems are seen below 
is variously known as the dark-winged, great brown-winged, and 
lady orchis; its botanical name is О. purpurea. Notice the dark 
sepals which have earned for it its first two names. The third name 
has reference to a fancied likeness to a lady wearing a borinet. 
E. J. Bedford 


- Thames valley, as well as in Kent and Hertfordshire. 
It looks much like a smaller edition of the lady orchis, 
of which it was long considered to be a variety. The 
flowers are bright purple, or paler, and the lobes of the 
lip are slender, the lowest especially so when compared 
with О. purpurea, while the lip is also extremely blunt- 
ended. Like the two other species described above, it 
flowers in late spring and early summer. 


"Т НЕ fact that so many of our species of orchids appear 
always to have been rare, while others are common, 
depends largely upon the methods of their fertilization. 
In his famous work, “ The Fertilisation of Orchids,” 
Darwin recounts the results of his examination of all 
our species. He found that, with the exception of the 
bee orchis, they are all dependent upon insects for their 
fertilization, but in those rare species such as the three 
described above, fertilization can be carried out only 
by very few insects, and those so uncommon that the 
chances of insect and orchid meeting are few and far 
between. It is, therefore, partly due to the very com- 
plication of the plant’s organization that they are rare in 
the first place, added to which it is obvious from their 
distribution that they can grow only on certain soils. 
Apart from the varieties into which such species as 
the marsh orchis and the spotted orchis (see pages 268 and 
269) have been divided, we have only one other native 
species of this genus to be described, and this is the very 
fine lizard orchis (0. hircina), a plant that 
differs in a marked degree from the ‘other 
members of the genus, which are all more 


Li LI 
LIZARD’ AND MONKEY’ 
Many orchids are named after animals—e.g. the two 
shown below—the lizard orchis (left) and the monkey 
orchis (right). The inset flower (right, x 4) of the 
latter shows some slight resemblance to a monkey. 
E. J. Bedford 


| 


EN 
A. W. Dennis 
WOODLAND HELLEBORINE 
One of the commoner of our rarer orchids, so t 
speak, is the fine broad-leaved helleborine (E pipa 
latifolia), whose very numerous green and pu: 
brown flowers are well displayed in the pictu 
above. Found in many parts of Britain in hi 
woods, this species is not conspicuous, but has 
several interesting features if examined closely. 
or less alike. It has always been known 
a rare plant, although, as noted earlier i: 
this chapter, it from time to time crops 
in new localities; it has thus now be 
recorded {тот all the southern counti 
except Devon and Cornwall, though mostly 
only in isolated instances. Kent seems to have been its 
stronghold, and still to be so. The stem is three feet o 
more in height, and there is a long spike of many flowers, 
whose conspicuous feature is the lip, very narrow bu! 
two inches or more in length, and spirally twisted in a 
remarkable fashion. The lateral lobes are shorter but 
arealsotwisted. It is greenish-white with violet marking: 
at the base, the rest of the parts being greenish, with 
brown dots on the inside. The spur is extremely short. 
It is not certain which species of insects is responsible 
for fertilization ; the very spasmodic way in which the 
plant appears and disappears shows that propagation is 
neither regular nor easy to perfect. 


VEN finer in appearance than the lizard orchis is thc 
lady's slipper, one of our rarest plants and one that 
the naturalist will never forget if he is lucky enough tc 
discover it. A member of the genus Cypripedium, which 
contains many of the species most commonly grown in 
hot-houses, it resembles the tropical orchids in the 
strangeness of its appearance and the extreme specializa- 
tion ofits parts. It is confined to the more thickly wooded 
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MARSH SPECIES 
At one time much more widely distributed 
than it now is, the marsh helleborine 
(Epipactis palustris) is а very lovely 
member of the orchid family. Two fine 
sprays are seen above, while the picture 
on the right shows the flower structure. 


hills of Durham, Yorkshire and Lancashire, and has 
suffered from the depredations of people who trans- 
planted it to their own gardens or sold it to collectors. 
This practice is by no means a modern one, for well over a 
century ago enterprising market-gardeners were removing 
specimens in masses from their wild haunts. In this 
connexion it is worth noting that orchids can hardly ever 
be induced to survive more than a season or two in 
the open garden away from their natural haunts. 


НЕ lady’s slipper 15 not tall, and has few leaves, large, 
rather broad, but sharply pointed ; the bracts greatly 
resemble the leaves. Each stem bears one or two flowers, 
of which the pale yellow lip is very large and is puffed 
out like a balloon, though its hollow centre makes the 
slipper shape obvious. The lateral petals are long, 
brownish and spirally twisted, the median sepal being 
also long and pointed, but much broader than the petals. 
The lateral sepals join to form a platform below the lip, 
an arrangement that is very unusual compared with that 
found in the other orchids. This plant is also our only 
representative of a group of the orchids in which two 
stamens are developed. These are the two which 
in others are atrophied or absent, whilst the one which 
is equivalent to that found in all the other orchids is 
developed into a petaloid organ known. as а staminode. 
All three stigmas’ are present and are of more or less 
normal form, while, instead of pollinia (see page 176), 
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we find ordinary pollen grains produced from the two 
anthers; they are, however, mixed with a fluid which 
prevents them from falling straight on to the stigmatic 
surfaces. This complex arrangement allows for the 
fertilization of the plant by certain bees of the genus 
Andrena (see page 823). Having entered by the opening in 
the top of the lip, the bee finds it impossible to escape that 
way; the only way out, in fact, leads it first over the 
stigmas—where any pollen which it happens to have 
collected from another flower is deposited—and past the 
anthers—where it picks up more pollen before escaping 
to visit another flower. 


N page 270 we describe two orchids of the group known 
as helleborines, namely, the large white helleborine 
(Cephalanthera grandiflora) and the narrow-leaved helle- 
borine (C. ensifolia). We have one other member of this 
genus, the red helleborine (C. rubra), which is restricted 
to woods on the limestone hills of the West Country. 
It has flowers of the same curious, half-open type as those 
seen in page 270, but reddish-purple, the lip being white 
with yellow and purple markings. Besides these, we have 
several other plants known as 
helleborine, members of the 
genus Epipactis. The only one 
of these that is not infrequent 
is the broad-leaved  helleborine 
(Epipactis latifolia). Though this 


TWISTED TRESSES 
One of our most attractive orchids 
is the autumnal lady’s tresses (below), 
which is quite common in many places 
on limestone soil. Notice, both in the 
growing plant and in the enlarged view 
of the flowers (Х 5), the twisted stem. 
Е. J; Bedford; A. W, Dennis 


is the least rare of the plants dealt with in this chapter, 
it cannot be described as common. It is widely dis- 
tributed in woods, especially beech woods in hilly districts, 
but though it is a large plant, its colouring makes 
it hard to discover. The leaves are broadly ovate 
and pointed, and are quite numerous, the smallest 
ones being at the base of the stem; the bracts are long 
and narrow. This orchid has greenish sepals, with a 
varying amount of purple, and reddish, brownish or 
purplish petals, while the lip is curiously hinged in its 
middle, and more or less purple. This species has been 
split, and several others, all rare, have been created from 
it, such as the purple helleborine (E. atropurpurea), the 
green-flowered helleborine (E. vzridiflora) and the violet 
helleborine (E. purpurata), but their differences need not 
concern the ordinary rambler. The marsh helleborine 
(E. palustris) is a totally different plant, with narrow 
leaves and few flowers, all of which often hang to one side 
ofthe stem. The sepals are dull green, purplish within, and 
the pale petals are streaked with purplish. The lip is 
pale yellowish with purple lines, the outer part—for it is 
hinged—having a curiously waved edge. Though found 
in many parts of the country, this plant is nowhere 
common and is a real prize for the naturalist. 


WE pass next to a pretty little orchid that is not by 

any means rare in some parts, especially on the 
chalk hills of the south, and this is the autumnal lady’s 
tresses (Spiranthes spiralis). It is never more than a few 
inches in height, having a large number of very small, 
whitish-green flowers, and sometimes two flowering stems 


ORCHIDS SELDOM SEEN 


The two plants shown below are prized by the botanist for 
different reasons. The musk orchis (left), though common in many 
parts of southern England, is very hard to discover on account 
of its smallness and dull colour, while the creeping goodyera 


is practically confined to a few counties of southern Scotland. 
M. H. Crawjord; E. J. Bedford 


to a single plant. The 
flowers are very fragrant 
and are twisted to one 
side, and they appear 
spirally all the way up the 
stem, which is also twisted. 
Other species in this genus 
are the summer lady's 
tresses (S. aestivalis), found 
only in Wyre Forest, 
Worcestershire and the 
New Forest; Cork lady's 
tresses (S. gemmipara), 
found only in the county 
of Cork; and, finally, 
S. stricta, found only near 
Lough Neagh in Northern 
Ireland. 

The musk orchis 
(Herminium monorchis) 
occurs in the southern and 
eastern counties of 
England—it has been 
recorded, too, from some 
of our western counties— 
and is also small, green- 
flowered and hard to dis- 


E. J. Bedford 


FEN ORCHIS 


cover. The leaves, two or Known also as two-leaved liparis, 

1 the fen orchis is small, with 
three * V number, are inconspicuous flowers. It is one 
shinin е, ovate, and of our rarest flowers, thanks to 


pointed and the flower the rapacity of collectors. 


spike looks rather like a yellowish edition of that of the 
lady’s tresses, the various parts being arranged so as to 
converge almost to the form of a tube. The strong 
odour of musk—Darwin called it “ honey-like "—is 
responsible for the name of this plant. 

One orchis that is almost restricted to 
Scotland, though it occurs in Cumberland 
also, is the creeping goodyera (G. repens). It 
has a few, rounded oval leaves, and creamy 
flowers which all face one way, all the 
perianth parts being of the same structure. 
It is found only in pine woods. 


A OTHER of those very rare plants that the 

rambler is hardly likely to come across is 
the fen orchis (Liparis loeselit), which was 
limited to the eastern counties and to their 
wettest parts. Its flowers are half an inch in 
length, the sepals and petals both being 
extremely narrow, the lip oval and larger 
than the other parts, the colour a rather dull 
yellow. It has only two leaves, simple and 
lanceolate, and is therefore known also as two- 
leaved liparis. Although this plant is almost 
extinct in its eastern haunts, it has been 
discovered more recently in wet sand-dunes 
on the Welsh coast, a locality where there 
must always have been a small colony 
unnoticed, for the plant found there differs 
from the typical form in having broader leaves, 
and in other minute particulars. 
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The Fishes of Our Seas. 17 


THE BASS AND OTHER SPINY-FINNED 


SPECIES 


O* the perch family of fishes, the perch itself and the pope are described in the section 
_ devoted to Our Freshwater Fishes. Another member—one commonly found not 
inour fresh but in our salt waters—is the bass or sea perch, and this is dealt with in 
the chapter that follows in company with the Norway haddock, scorpaena, armed 

bullhead or pogge, and the greater and lesser weevers 


MONG the members of the Percidae, or perch family, 
the two commonest fall into a subdivision of their 
own because their two dorsal fins are not connected 

together, as are those of the other perehes. The first of 
these, the common perch, is described in page 1006, and 
the other is the bass (Morone labrax), or sea perch. Those 
who have angled for and caught both these fishes can be 
in no doubt as to their close relationship in spite of the 
difference in the elements they inhabit. In both, the same 
care in handling has to be taken because of the sharp 
spines on the first dorsal fin, and most perch and bass 
anglers use a cloth to protect their hands. 

Numbers of bass are caught yearly on rod and line, 
especially round our south and west coasts, and formerly 
they were much appreciated as table fish. At the 
banquets of imperial Rome they ranked high, though 
fastidious convention would countenance only the fish 
caught in special localities. Summer is the time for large 
catches, because an inshore migration takes place at that 
time, and the fish are to be found quite frequently coming 
up into the estuaries. The total distribution of the bass 
extends from the Mediterranean along the coasts of 
Portugal and France up to the British Isles. They do 
not reach any farther north, and are even rare in the 
North Sea. Apart from the eating qualities of this fish, 
it is a handsome member of our seawater communities. 


The shape is graceful and slenderly tapered, like that of. 


its freshwater relative, and in 
colour it is dark blue on the 
back, shading down to silvery 
white on the ventral surface. 
The fins are brown and the first 
dorsal fin is provided with nine 
spines, a fact which distinguishes 
it from the perch, which has 
fourteen, A difference is also 
noticed in the number of spines 
on the anal fin, for the bass has 
three in this region, contrasting 
with the perch’s two. 

As already remarked, the 
bass comes inshore during the 
summer. From May to August 
spawning takes place, and then 
the fish are known to penetrate 
not only into the brackish water 
of estuaries, but even right up 
to fresh water to lay their eggs. 
It has been observed that in 
salt water the ova are typically 
pelagic, whereas if laid farther 
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up the rivers they sink to the bottom, in other words 
become demersal, owing to the lower specific gravity of the 
fresh water. They are, however, more like pelagic eggs 
in appearance and development. A week suffices for 
them to hatch, and the young grow quickly during 
the summer, generally becoming big enough to leave 
the shallows and spend their first winter away from the 
shore in company with the older fish. 


DIFFERENT in every way from the bass, our next species, 

the Norway haddock (Sebastes norvegicus), has some 
remarkable features, among which is its extraordinarily 
vivid coloration, the fish being an intense red all over, 
including even the fins. A fish of four pounds is quite 
a usual weight, but much heavier ones have been taken. 
The shape in general is very perch-like, except for the 
large eyes and mouth and the uniform length of the 
spines in the long dorsal fin. In range the Norway 
haddock, as its name suggests, is a northern fish. It is 
trawled from deep water in the North Sea as far as 
Iceland, in parts of the Baltic and also on the other side 
of the Atlantic. Like the rest of the family to which it 


SALTWATER PERCH 


A member of the same family as the perch, as may be recognized 
from the spines on its dorsal and anal fins, the bass or sea perch is 
a handsome fish in shape and colour, and is a favourite of seaside 
anglers both for the sport it provides and for its palatable flesh. 


NJ Kingston 


belongs, it is predacious and prefers to 
live near the bottom; some of its near 
relatives have lures, like the angler fish (see 
page тот8), for attracting prey. The 
Norway haddock is perhaps more common 
off the coast of Norway than anywhere else, 
and is thus more regularly encountered for 
sale on the Continent than in England. By 
far the most interesting point about it is its 
method of reproduction, for, unlike most 
bony fishes, it is viviparous. The young 
are only tiny specks of life when they are 
born—about 6 mm. in length—but they 
are protected from some at least of the __ 
infinite dangers that threaten a young fish | 
from the egg stage onwards. The number 

of young produced by a Norway haddock 
during one season varies enormously. The 
minimum is said to be about 18,000, and | - 
they are born in April and May. us 

A closely related species, the scorpaena | 
(Scorpaena dactyloptera) is sometimes trawled 
from off our Scottish and Irish coasts. It 
resembles the Norway haddock, but has 
-skinny tentacles on the head. 

The only member of the family Cataphracti found in 
British waters is the armed bullhead, or pogge (Agonus 
cataphractus). Тһе head and part of the body down to 
the first dorsal fin are of average thickness, but from 
there the fish tapers rapidly, ending in a long narrow 
stalk, upon which the almost circular caudal fin is 
attached. The head and most of the body are also 
covered with bony projections and plates, from which 
.the fish derives its name. The average size is rather 
small and the coloration is a blotchy brown. The North 
Atlantic, the Baltic and the North Sea are the main 
haunts of the pogge, and a seasonable migration is 
observable, shallower coastal water being favoured in 
the summer. The eggs, which are demersal, are laid 
about October and are enclosed in resistant capsules ; 


ان ت ل 

W. S. Berridge 
PISCINE BULLDOG 

Both the weevers have a ferocious physiognomy not dissimilar 

from that of the ugly bulldog, but in the greater weever, above, 

when it is seen with its large mouth half open, the resemblance is 

particularly noticeable. „This rather rare species has a deep 

yellow-coloured body, which adds to its unattractive appearance, 


b 


Photos, Н. Н. Goodchild 


DANGEROUS SPINES 
Both the fish illustrated above are provided with strong 
spines, those on. the Norway haddock, upper photograph, being 
particularly evident. But the lesser weever, lower photograph, 
is the more dangerous, for its spines are poisoned, causing wound 
like true stings, as its alternative name—sting fish—implies. 


these take some time to hatch and the young do not 
appear until January, the eggs in the meantime having 
had to endure the cold of an Arctic winter. It is stated 
that they may even become frozen in ice for a while 
without suffering any harm. The young fish stay neat 
the surface of the water while they are in the larval 
stage, and then, after three or four months, they take 


to the depths and assume the adult’s regular mode 


of living. “ Pogge” is pronounced to rhyme with “dog.” 


Orr last sea-fish to be described in this chapter belongs 

to the family of Trachinidae, or weevers, of which there 
are only two British species, the greater weever (Trachinus 
draco) and the lesser weever (Т. vipera). The greater 
weever is comparatively rare and closely resembles the 
other except for its greater length (up to seventeen inches), 
deeper yellow colour on the body and banding on the 
sides. The lesser weever is chiefly remarkable for the 
fact that it is provided with poison spines, which can 
inflict painful stings. Аз it lives chiefly upon shrimps, 
the sting fish, as it is alternatively called, is continually 
turning up in shrimp nets, and the fishermen are always 
very careful to avoid these dangerous weapons when 
sorting their catch. The long fins on both dorsal and 
ventral surface (each has over thirty rays) and the 
upward cleft of the mouth are the best distinguishing 
characters of the lesser weever. Its habitat is coastal, 
and it is found from the North Sea as far south as the 
Mediterranean. The eggs are pelagic and are laid during 
the spring and summer months, taking, as is usual with 
the floating type, only a short time—little over a week— 
to hatch. The small size to which the adults grow 
makes them of little economic importance. 
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Our Wild Animals and Reptiles. 31 


WHY BRITAIN OUTLAWED THE MUSK RAT 


[tRoDUCED into Britain nearly a quarter of a century ago on account of the value of its 

fur—the raw material from which musquash coats are made—the musk rat spread with 

such startling rapidity and caused such damage to river banks, etc., with its burrowings, 

that musk rat farming was forbidden and the most vigorous steps were taken under. the 
direction of the Ministry of Agriculture to exterminate the pest 


OR a few years of much publicised life the musk rat, 
Ondatra zibethica, lived wild in Britain, adding 
another mammal to our fauna, and causing much 

conjecture in newspaper columns, until an energetic 
campaign stamped it out. Its introduction into this 
country in 1927 or 1928 was a great mistake, but two years 
later the Ministry of Agriculture and Fisheries took the 
matter in hand and issued expert advice before it was too 
late. The musk rat owed its establishment in the first place 
to the value attached to its fur, known as musquash, 
and farms were set up for the purpose of supplying the 
fur market. It was not at first seen, however, that 
this new industry was to prove a mixed blessing, for 
the musk rat’s destructive habit of burrowing into and 
undermining embankments, etc., rendered it an un- 
desirable addition to our fauna. As will be seen 
below, it is almost impossible to prevent these animals 
from escaping into the wild. 

It is very difficult to keep an eye on the introduction 
by private enterprise of foreign creatures into Britain ; 
otherwise, it seems unlikely that such a step would ever 
have been countenanced, in face of what has resulted 
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from the musk rat invasion of central Europe. The first 
pair were turned loose about 1907 in Austria, and their 
numbers are now computed at something like one hundred 
millions. There is always a very grave danger in liberating 
an animal in a new country, because the natural checks 
on increase may be missing. For instance, in the natural 
home of the musk rat, namely Canada and America, the 
late spring and the hard winter prevent the animals 
from raising an inordinate number of litters during the 
season. In England breeding may start in February 
and go on till October, and six or seven litters of eight at 
a time show a very high rate of increase. Again, in our 
country there are practically no natural enemies of the 
musk rat, though weasels and stoats are believed 
occasionally to invade a burrow in search of the young, 
and hence should be protected when near water. 

We have not received in our country, thanks to the 
prompt action of the Ministry of Agriculture and Fisheries, 


‘ 
MUSK RAT LODGE’ 

Such heaps of vegetation as the one shown in the centre of the 

photograph below, situated in the middle of a sluggish stream or 

marsh, are infallible evidence of the presence of musk rats, which 

build them to serve as stores of food, and sometimes as homes. 

H. P. Charnock-Wilson 
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visible demonstration of the 
amount of damage that the 
musk rat can do if it ever 
becomes firmly established. 
Nevertheless, let there not 
be any doubt about the 
animal's capabilities in that 
direction. On the Continent, 
as a result of the burrowing of 
the musk rat, the banks of 
rivers and canals not infre- 
quently collapse, with соп- 
sequent inundation of the 
surrounding country, and roads 
and railway embankments may 
suffer a similar fate. If the 
animals are present in any 
numbers, it can be imagined 
what losses are occasioned to 
theagriculturists in the district. 
The whole tenor of the musk 
rat's activities is towards converting the countryside 
into marshland, for, in addition to breaking down the 
river banks, it also holds up the current of the stream by 
the amount of water weed that it gnaws off and allows to 
float away, and also by the construction of “ lodges," or 
heaps of vegetation, which will be referred to later. 


B* this means a river may be converted into a series of 

meandering ditches, with waterlogged ground in 
between, and excellent pasture may revert to primitive 
conditions. Furthermore, such wholesale mining opera- 
tions may lead to the blocking of drainage systems, and 
trees with their foundations burrowed away will fall 
and increase the chaos. Finally, the musk rat may 
establish itself in large lakes or even reservoirs, where 


ENEMIES OF THE COUNTRYSIDE 


The harsh bristles among the brownish fur of the musk rat are 
familiar to all who wear or admire musquash fur coats. Notice 
also in this picture the long, tapering, black tail, eight or nine 
inches in length, and the long, strongly-clawed hind feet, slightly 
webbed for swimming. The body is about one foot in length. 
W. S. Berridge 


TRAPPED! 


Above is shown a scene typical of the musk rat extermination 
campaign carried on from 1930 in various parts of the country 


Special trappers, clad in rubber boots against the wetness of the 
marsh country which musk rats inhabit (and create), set and 


empty the large wooden traps like giant mouse-traps. 

it might do terrific damage if it undermined the dams. 
Probably most people are more familiar with this 
animal in the shape of a fur coat than as one of the 
inhabitants of our countryside. Since its movements are 
chiefly nocturnal, it is not very often seen, but, once 
viewed in the open, its large, size identifies it, for a full 
grown musk rat measures twenty-two inches from tip of 
nose to tip of tail. In general appearance it is very 
much like a larger edition of the water vole, having 
typical blunt head and close-set eyes of a vole. The fu 
is thick and a deep reddish-brown above, with long black 
hairs, while below a lighter shade of brown-grey pre- 
dominates. The hind feet are very striking, being about 
three inches in length, furnished with slight webs between 
the digits and long claws. A fringe of stiff white bristles 
along the side offers more resistance to the water when 
the animal is swimming. Most char- 
acteristic, however, is the scaly black 
tail ; this may be nine inches long, and, 
though round at the base, becomes 
more and more laterally compressed 
towards the end, so that sharp ridges 
are formed along the top and bottom. 
In spring. the animals give off a smell 
of musk, which is most noticeable in 
old males. 

Breeding necessitates the construction 
of a burrow, the entrance to which is 
nearly always under water. This, of 
course, makes it very difficult to detect, 
but the excavated earth is left lying on 
the bottom of the stream in two mounds, 
one on either side of the doorway. The 
presence of such mounds is a sure 
indication of the presence of musk 
tats. Тһе passage leads up to a 
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HOLES OF MENACE 


The extremely harmful effects of a plague of musk rats can be 

guessed at from this photograph, which shows the entrances to 

a burrow in the side of a stream bank. By tunnelling through 

‘the banks of rivers and canals, these pests cause them to collapse 

into the water, turning the locality into a muddy marsh. 

chamber, situated some way above the water level, which 
serves as а nursery, and a second passage forking off from 
the first below water level constitutes a bolt-hole or air- 
hole, which comes out into the open on top of the bank. 

As previously mentioned, the first litter is often born 
as early as February, and these young have reached 
maturity by the end of the summer. Other litters, 
which follow as quickly as possible, are not fully grown 
until spring of the next year, and do not leave the parents 
to forage for themselves until then. The rate of increase 
thus indicated shows how quickly the numbers of musk 
rats in this country could assume menacing proportions. 

In winter this animal shows remarkable forethought in 
building “ lodges.” These are not for the purpose of 
habitation except in very cold weather; they are heaps, 
often very conspicuous, of vegetation, which are collected 
as a store of food to last through until the spring. They 
are built in the middle of a pond or reed-bed, and are 
entered from below the surface of the water. Gradually 
the accumulated weed is eaten away from the inside, so 
that at first chambers are formed, and by spring, when 
fresh supplies are forthcoming, they have been scooped 
away to mere shells. 


Mestos must also be made of the migsating habits of 

the musk rat. Roughly, there are two peaks of 
activity in this direction, in spring and in autumn. The 
purpose of these is, clearly, to make room for increasing 
numbers, and such spreading movements are generally 
led by the males, though authorities differ as to whether 
it is the old or the young that wander the more. It is 
tempting to think that the autumn migration is composed 
of the young that were born early that year and the 
spring migration of the later litters. However, it has 
been expressly stated that all adults, especially old males, 
wander in spring. Whatever may be the composition of 


the hordes of migrants, they will often travel long” 
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distances, and will even 
abandon the waterways for a 
main road. A musk rat that 
is unable to find suitable 
breeding grounds will keep on 
travelling until it is in an 
emaciated condition. 


NTERESTING as it always is to 
find a rare animal in our 
midst, most people will realize 
that the musk rat ranks as an 
undesirable alien. Should any 
person find certain indications 
—gnawed-off reeds (the most 
common), lodges, tracks, bur- 
rows—which lead him to sup- 
pose that musk rats still in- 
habit our streams, let. him 
notify the Ministry of Agricul- 
— ture so that we may not be 
blamed by posterity for letting such a pest take root 
in this country as has the rabbit in Australia. In 
Britain, the areas in which this animal became established 
as a result of escaping from farms are in Shropshire, in 
the Severn basin; the Arun, in Sussex; the Wey, in 
Hants and Surrey; and several districts in Scotland. 


LINES OF COLLAPSE 
In the photograph below the extent of the musk rat's burrowing 
is clearly indicated. The entrances, normally under the water, 
are numbered т and 2; 3 and 4 are air-holes which serve to ventilate 
the burrow. The white lines indicate the extent of the tunnels 
under the ground, the distance from 3 to 4 being forty feet. 
Photos, H. P. Charnock-Wilson - 
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By Pond and Stream. 11 


AQUATIC BEETLES & OTHER FAUNA OF THE POND 


ce waters of our stagnant ponds and shallow streams teem with insect life, and in earlier 

chapters of this section we have learnt something of some of the multitudinous denizens 

of a muddy world. Now another selection is arrayed for our inspection—water beetles 
and bugs, scorpions and skaters and the water gnat 


life, in contrast to those that spend only a part of 
their existence in the water, are comparatively 
uncommon. We say “ comparatively " because to the 
student who is interested in the many forms of life to be 
found in our ponds and streams, they may well appear 
legion, and it will be possible to refer here only to a few. 
First, it is necessary to realize how much the surface 
film means to these tiny creatures. Naturally, to a large 
being such as Man there exists, for all practical purposes, 
no such thing ; when we put our hand into the water of a 
stream to capture and drag forth a specimen, we do not 
think of ourselves as breaking the skin of the water 
before our hand can penetrate beneath, although that is 
actually what we are doing. If we place some water in 


[^ that have become adapted to a wholly aquatic 


GLOSSY WATER BEETLE 


Тп сопігаѕі tothe more common water beetle (Dytiscus marginalis— 

illustrated in page 35), the species seen beiow, about natural size, 

the great water beetle (Hydrophilus piceus) is purely herbivorous. 

Probably our largest beetle, this glossy black beetle is unfortunately 
very rare in the wild state. 


1 2. J. Ward _ 


a narrow test-tube we observe that the top level of the 
water is not straight but convex, and the reason for this 
is that the tension of the surface film pulls it into this 
shape. This very real factor may be either beneficial 
or dangerous to an insect; pond snails can crawl on the 
under-surface of the film, just as the insects known as 
skaters can walk over the top, and many insect larvae 
have a special apparatus for puncturing the film to obtain 
their air supply. If they merely rose to the top, broke 
through the film and thus 
breathed, they would be 
unable to disentangle 
themselves from the tense 
skin and would perish, a 
fate not unknown in the 
insect world. 

An excellent example 
of the use to which this 
film can be put is seen in 
the conduct of the whirli- 
gig beetle. There are ten 
species found in Britain, 
but the commonest, the 
one we see so often dash- 
ing round in aimless 
circles on the top of the 
water, is Gyrinus natator. 
The body is oval and of 
a dark steely-blue colour, 
so that when we come 
across a number disporting themselves on the surface 
they look like little beads agitated by some unknown 
force. They are most active in sunlight, and if a 
hand is stretched out towards them they disappear 
at once by diving ; while they can use the film as a support- 
ing surface they can pierce it at any moment and take 
refuge in the depths. Crazy as their evolutions seem, they 
have, nevertheless, a definite purpose. Any minute 
insect that falls upon the surface of the water is held 
up and prevented from sinking ; Gyrinus in its lightning 
dashes comes dtross the unfortunate creature before it 
can recover and immediately falls upon it. 


BUILT FOR SPEED 
The astonishing speed with which 
the whirligig beetles can travel is 
the less surprising when one sees 
the beautifully-adapted form of 
the hind legs, here shown Х 20. 


"Т НЕ whirligig beetle is about a quarter of an inch in 

length, and, if captured and handled, emits a rather 
unpleasant odour. The eyes are each divided into two 
sections, of which one is used for looking along the surface 
of the water, while the other is directed downwards. 
The front legs are of the normal length and are used for 
manipulating the prey, while the others are shorter and 
are employed as organs of propulsion, being flattened and 
fringed with hairs to give a greater resistance to the 
water and thus increase the insect’s turn of speed. 
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One very handsome inhabitant of our pools, some- 
times, but very rarely, met with, and then only in the 
south of England, is the great water beetle (Hydrophilus 
piceus). This insect may be readily identified by its 
large size, being about an inch and three-quarters in 
length, and by its colouring, which is a very glossy black 
all over. The female has the curious habit of laying her 
eggs in a little papery bag and attaching the whole to a 
strand of water weed. 


Frox the beetles we turn to the bugs, which are well 

represented under water. Naucoris cimicoides has 
the apparent lack of antennae that characterizes so many 
aquatic bugs; its body is broad and oval and is olive- 
brown, and the usual length is from a half to two-thirds 
of an inch, The hind legs are compressed and fringed, 
so that they can be used as paddles, but the front legs 
are adapted for holding prey. 

Very striking in appearance is our next hemipterous 
insect, the water scorpion (Nepa 
cinerea), which has become more. 
adapted to a crawling than a 
swimming life under the water. 
This creature is rather larger than 
Naucoris, and the body is more 
elongated, curving in at the hind 
end like the point of a heart. The 
fore-limbs are formidable in appear- 
ance and somewhat resemble the | 
equipment of a scorpion, for the 
thigh is thick and grooved, and 
the shank can be recurved and | 
fitted into it. The colour is a 
dull brown all over, which probably serves as a disguise 
while the creature is crawling over the muddy bottom 
hunting for its prey. When the wings are opened, 
however, it is seen that the hind part of the body is 
scarlet. The last and perhaps the most striking feature 
of the water scorpion is the long siphon which protrudes 
behind. By means of this air can be obtained through 
the surface film without the creature having to expose 
itself, and can be communicated to the breathing apertures. 


AS extraordinary-looking insect, Ranatra linearis is 
considerably longer than Nepa, but its body has been 
compressed into the shape of a piece of straw. This 
excellent camouflage must be of great advantage to an 
insect whose method of hunting prey is to lie still and wait 
for what comes along, for in the dim underwater world 
such a queerly-shaped body must easily be mistaken for 
a scrap of reed. Like the water scorpion, Ranatra is 
provided with two bristles that combine to form a siphon 
but here they are fully an inch long. 
The family of the Corixidae contains in all twenty-five 
species, all of which are aquatic. Corixa geoffroyi is the 


largest of them all, measuring about half an inch in length, 


and is in general appearance somewhat like the water 
boatman (see page 1205). The hind legs are the means 
of propulsion and are similarly flattened and fringed, but 
the insect swims in the normal way with its back upper- 
most. Its colour is a shining green-black, and, if this is 
not sufficient to distinguish it, a glance at the broad head 
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will settle the matter. This is jointed loosely to the 
pronotum, the dorsal plate of the pro-thorax, and looks 
as if it was just ready to drop off. 

Notable among other insects that have developed a 
way of living on the surface film of the water is the 
water gnat (Hydrometra stagnorum), whose attenuated 
body looks like that of some tropical stick insect. Its 
length is only half an inch and its width about a 
twenty-fourth of an inch; the limbs and antennae are 
hair-like in their thinness, and by means of the former 
the water gnat can walk over the film as easily as we cross 
aroad. The body is brownish-black and the underside is 
silvery, but the easiest way of identifying the insect is to 
look at the head part, which tapers to the eyes and then 
broadens out again towards the tip, where the antennae 
are situated. The skaters (Gerris) are more broadly made 
than the water gnat, and instead of walking on the 
surface of the water they lie on their ventral surface and 
row themselves along. There are ten British species: 
- G. thoracica and С. lacustris are probably 

the most common and may be seen in 

almost any pool. The former has a red- 
dish patch bordered with black on the 
pronotum; the latter is smaller and black. 


; H. Bastin 


INSECTS OF THE POND 
The insects seen above are all aquatic in habit, and all members of 
the Hemiptera order, in spite of their very wide range of form 
and size. Their names are 1, Gerris thoracica; 2, Hydrometra 
stagnorum ; 3, Ranatra linearis; 4, Corixa geoffroyi; 5, Naucoris 
cimicoides, and 6, Мера cinerea. Magnification,.1} to 2 approx. 


Crops of Our Countryside. 12 


GROWING CABBAGES AND GREEN 


FOOD 


AFTER potatoes, peas and beans, described and pictured in the last chapter of this section 
(see page 1243), we now proceed to learn of two more highly important vegetables, 


cabbage and kale, and also of a further two fodder crops, rape and maize. 


All four are 


crops that the rambler may frequently come across during his country peregrinations 


EAVING aside their market-gardening aspect, for 
the acreage devoted to this is very small in 
comparison with. that of ordinary farming, 

cabbages and kales, though we know them best as 
vegetables, are grown not for human but for animal 
consumption, while rape and maize, the other two crops 
dealt with in this chapter, are also grown in Britain solely 
as green food for stock, although elsewhere they are 
cultivated for their seed and corn respectively. Both 
cabbages and kales are derived from wild ancestors, 
described in pages 634 and 635, which flourish near the 
sea, and both are species of the genus Brassica, to which 
also belong Brussels sprouts, cauliflower, broccoli, rape 


CUTTING CABBAGES 


Armed with a billhook, the farm-worker in the photograph 
below is beginning the tiring task of cutting the best cabbages 
out of this fine field. These vegetables are fed to animals as well 
as human beings, and are a popular crop for cleaning fallow land ; 
indeed, the cabbage is an all-purpose plant. 
Sutton & Sons, 144. 


and kohl-rabi. The last-named is a root-like plant 
similar to the turnip, and is also grown as stock food. 

In farming practice cabbages are classified into green 
purple and savoy, according to their colour, and into 
oxhearts and drumheads, according to the shape of the 
heart. They provide green food for stock from July t 
January; the early varieties are sown in August for us 
in July and August of the next year, or in March for us 
in the following September and November, while lat 
varieties are sown in later spring or early summer (о: 
use in November, December and January. There are 
many early and late varieties, but most oxhearts arı 
“ earlies " and most “ purples " аге “ lates.” The cabbage, 
which is said to be our national vegetable, owes its 
popularity among farmers to its hardiness and readines 
to thrive in any soil, and it is commonly employed as a 
fallow crop—i.e. to clean land which has become foul 
with weeds, say, after being under wheat—while it can 
be grown for many years in 
succession upon the same ground 
without losing heart. 

Cabbages may be grown from 
seed, but most farmers raise their 
crops from seedlings grown by 
nurserymen. Both methods 
have disadvantages; the former 
involves much hand-labour in 
“thinning out" and 
hoeing, and in the latter hand- 
labour is again needed for setting 
the young plants. А properly 
planted cabbage field isa master- 
piece of symmetry, for the 
plants are usually so set that 
there is equal space—say, two 
to three feet—between them in 
all directions, in order that horse- 
hoeing may be done across as 


hand- 


well as between the rows. One 
other disadvantage which 


cabbages have, in addition to 
the hand-labour required іп 
planting them, is the vast 
amount of manure which they 
consume, However, since 
ordinary farmyard manure will 
serve their purpose, this does 
not involve very great expense. 
After the cabbages have been 
cut—an average yield of twenty- 
five tons per acre is 
expected—the field presents 
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ап odd sight, being covered with 
regular white dots, for the roots 
and stem are left in the ground. 
Often the bottom leaves are also 
allowed to remain, the stem is cut 
across after the heart has been 
removed and budding then takes 
place, sheep being folded in the 
fields to feed off this second 
"crop" of young plants. The 
hearts are carted, but not stacked, 
being cut and fed fresh to the 
stock each day. 


ALES are even more adaptable 
than cabbages and will thrive 

on any soil whatever, even on the 
sticky clay that is useless for other 
crops, while they are grown as a 
full crop, a catch crop and a 
“half-fallow " (when they follow 
the cleaning process and are grown 
to be grazed or ploughed in for 
green manure). Forsheep-folding 
kales are especially valuable, par- 
ticularly in wet districts or on 
sticky soils, where, owing to their 
shape, they stand well away from 
the ground and do not, like the 
foliage of “ roots," become dirty. Kales are tall plants, 
similar to cabbage in leaf and growth, save that they do not 
"heart," but spread loosely from a tall stem. Until 
recently the thousand-headed kale was the most popular 
variety, but of late years it has been replaced by the 
marrow-stemmed kale. These names reflect the plant's 
characteristics, the former having a great mass of budded 
foliage and the latter a thick and fleshy stem. A third 
variety, the rape-kale, is a hybrid between curly kale 


RAPE ABUNDANCE 
Another member of the same botanical genus as the cabbage 
and kale is rape, also called cole, a tall plant whose foliage has 
something of the appearance of an overgrown swede. This is 
also grown for sheep-folding after corn, the animals’ dung, trodden 
in by their feet, forming very valuable organic manure. 


Sutton & Sons, Lid. 


Sutton & Sons, Ltd. - 


IN THE KALE FIELD 


Sheep-folding is seen in progress in this field of thousand-headed 

kale, the animals being penned with hurdles into a small space 

until the plants are “ bitten " down to the stalks, and then 

moved to a fresh patch. Kale, which is tall enough to be clear 
of the soil, is an excellent “ sheep-bite.” 


and rape, and has the advantage that it is exceptionally 
“ winter-hardy," providing fodder in March and April. 

Sown from late March to early July, kale can be used 
as green fodder until late January. A field of kale has 
not the perfect symmetry of the cabbage field, for these 
plants are grown in ordinary rows some two feet apart. 
Early sowings can be distinguished from late sowings by 
the distance between the plants in each row ; early plants 
are crowded together with only nine inches between them, 
while late ones, having to cope 
with harder conditions, are given 
fifteen inches between each plant. 
Kale yields some twenty tons per 
acre, providing it is safeguarded 
from rabbits, which seem to have 
a strong partiality for its 
abundant foliage. 


APE, or cole (Brassica rapa), 
presents, above ground, the 
appearance ofa particularly well- 
grown swede with a longer stem 
and more foliage than usual. 
Below ground it lacks the swede's 
swollen root, though it has a 
large tap-root. It is commoner 
in the north, for it suffers from 
mildew in the warmer south. 
Rape is often grown instead 
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LEAFY MAIZE 


"S 


One of the most valuable of recently-introduced forage crops 
is maize, though it is restricted by climatic needs to the south 
and east of England. Its height and its broad, untidy leaves, 
аз seen above, make it easily recognizable, the short, somewhat 
ragged stumps in the foreground being the result of hand-cutting. 


of turnips after corn, and, indeed, it is largely used as an 
alternative to turnips, since it will thrive in any soils and 
at any season. Three months only are needed to produce 
a heavy crop of rape—a great advantage, especially since 
it needs little manure and, indeed, can itself be used to 
provide sheep dung by grazing it off with sheep. “Rape is 
not often drilled—i.e. sown in rows—but is sown in the 
old-fashioned “ broadcast" fashion. It is said to be 
equal in value to the finest pasturage and is widely used 


Revealers of Nature. 43 


J. J. AUDUBON 


5 an example of the power a consuming 
A interest in Nature may have in 
shaping a man’s life, Audubon, one 

of the greatest American naturalists, stands 
pre-eminent. Whatever occupations he 
took up—and they were many, ranging 
from pedlar to farmer—he finally abandoned 
for Nature-study. Time after time his 
inability to concentrate upon any other 
object ruined his finances, his studies for a 
military career, his store and his dancing- 
classes being deserted while he wandered 
into the woods to watch and listen to the 
birds—a stock’ example of the “ artistic 
temperament." Nevertheless, unlike others 
afflicted with the same wander-lust, fame 
came to him at last, and for a century his 
name has been celebrated for the beautiful 
coloured representations of birds that 
illustrated his great work, “ The Birds of 
America." In this connexion, his own 
dictum regarding bird-watching may be 
given: “ I believe the time to be approach- 
ing . . . when museums filled’ with 


In childhood 


never have survived 


Haiti and in Philadel- 
hia, and took the 
ormof a great interest 

in birds, which as a 

boy he would watch 

for hours on end. 

Having evinced some 

talent for drawing and 

having had a few 
lessons in art in Paris, 

Audubon found the 

drawing of birds a 
leasant way of whil- 

ing away his youth, 


to build a career, 


navy to the West Indies, was born on 
April 26, 1785, in the island of Haiti. 
pampered and spoilt, he 
was a failure in early manhood, and had it 
not been for his wife's fortitude might 


His love of Nature dated from his early 
childhood, spent on his father's farms in 


and, later, a sure foundation on 


by mixed farmers for fattening lambs. After being grazed 
it produces a second crop, and when this has been 
“ bitten " a third will grow from the same stems. 

Another crop which, like the three already mentioned, 
will flourish on practically any kind of soil, is maize, or 
Indian corn, a comparatively recent introduction from 
America, where it is the chief silage crop as well as a 
source of corn in the South. It grows best in the south- 
east of England, where the climate, a combination of heat 
and dryness, most closely approximates to that of its 
native land. Maize will thrive in the worst drought, is 
remarkably cheap to grow, and, but for its climatic 
restrictions, is by far the most valuable crop introduced 
in recent years. Bulk for bulk, it produces more green 
fodder than any other crop. 


Мет difficult to recognize, maize has a foreign look 
about it. It has a tall, upright and straight sten 

from which droop alternate leaves, long, flat, ribbon-lik« 
and somewhat untidy and straggling in appearance. It i 
sown in rows some eighteen inches apart, and immediately 
after sowing a close watch has to be kept for rooks, which 
are extremely fond of the seed and may ruin the whole 
crop if allowed to forage undisturbed, It is usually grown 
on a field next to pasturage, to which it can be easi 
carted, and is often grown on the same land every year. 
Sown from late May to early June, maize is cut in © 
tember, but may be left until October, though it is usually 
cut and stooked early in that month. It is cut by ha: 
as it is needed, the average yield being from twenty [0 
twenty-five tons of green fodder per acre. When used 
for silage it is cut later, when the corn cobs have appeared 
Maize is extremely valuable as silage, the food value of 
one ton of it being equal to that of one and a half tons oí 
mangolds. Like rape, it is a quick-growing plant, 
needing only four months to produce a heavy crop. 
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poses—as they really appear on the wir 
at rest, on the nest, etc.—íor the first time, 
and the success of the work determi: 


Audubon to continue. “ А Synopsis o! 
the Birds of North America," 1839, and 
“The Quadrupeds of North America,” 


1842-46, followed and increased his reputa- 
tion. But Audubon’s mind became en- 
feebled and he died on January 27, 185! 
His “‘ Journals " were published in 189 
The importance of Audubon’s work is 
twofold. He put an end to the representation 
of birds and animals in unnatural poses, 
so that the “ stuffed owl ” type of Natural 
History portraiture became outmoded and 
unpopular; and, secondly, his works had 
a considerable general influence on both 
artists and naturalists throughout the 
world. When, on a visit to Great Britain, 
for instance, he exhibited his work at the 
Royal Institution of Edinburgh, an imme- 
diate and lasting impression was made on 
British art critics, painters and ornitholo- 
gists; these paintings opened their eyes 
to a new view of Nature as a living, pul- 
sating creation, and not a collection of 
rather dusty specimens in museums and 
drawing-rooms. Тһе letterpress of his 
works was also ot value, though it is prob- 


to become famous. 


which 
1827 


and between 


stuffed skins will be considered insufficient 
to afford a knowledge of birds; and when 
the student will go forth . . . to 
observe the habits and haunts of animals." 
That time has at last arrived. 

John James Audubon, the son of a 
French farmer retired from the French 


and 1838 he published the four volumes 
of his first and greatest work, '' The Birds 


of America." The plates of this work, 
numbering 435, were hand-coloured, and 
in them over one thousand life-size repre- 
sentations of birds figured. Many of 
these were drawn in life-like and natural 
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ably for the illustrations alone that they 
are now valued. An indication of the 
estimation in which Audubon and his 
works are still held was the sale in London 
in June, 1934, of a first edition of “ The 
Birds of America," which realized the sum 
of {1,150 and excited considerable interest. 


The Landscape of Our Land. 26 


SCOTLAND'S SAHARA OF WIND-BLOWN SAND 


TRAVELLERS who see the Culbin Sands for the first time are amazed to find that such Sahara- 
like conditions exist within the bounds of the British Isles, and even those who have 
never penetrated to the shores of Могау cannot fail to be interested in the extraordinary 
results achieved by the action of wind on rock in this one particular region of Scotland 


Islands is to be found on the southern shores of 
the Moray Firth in north-east Scotland, where 
between the River Findhorn’s mouth (about twelve miles 
from Lossiemouth) and Nairn lies’ Britain's miniature 
Sahara, a desert in all but name, stretching a mile wide 
from the sea to its inland limit and some ten miles in 
length. This is the Culbin Sands, which have been in 
their present state since the 18th century. . This piece 
of unusual landscape serves to remind us of the power 
of wind as a geological agent. Primarily, its force is 
noticed only as the augmentation of the strength of the 
sea, which it drives into mighty waves that fling them- 
selves against the rocks and erode the land; but wind 
also makes former forest-land barren and wild by blowing 
down the trees and reducing the woods to peat bogs, 
and, further, excavates hollows like miniature pot-holes 
by whirling pebbles round in crannies of the rocks. 
But the most spectacular result of the geological agency 
of wind is without doubt the formation of sands and 
- deserts. This it performs in two ways: first, it drives up 
into dunes and hills perhaps a hundred feet in height the 
sand thrown ashore by the waves of the sea, and blows 
it ever farther inland in parallel ridges ; and, second, it 
wears rocks into sand itself by its continual action in 
rolling small pieces of stone before it. (In this connexion 
see Chapter 8 in the Nature Under the Microscope 


Ək of the strangest sights to be encountered in our 


E 


. . A. B. Beattie _ 


section, pages 830-831.) ‘True desert sand, such as is 
found in the Sahara, for instance, is mostly wind-formed, 
showing the typical rounded shape, as compared with 
the angular outline of the sea-formed sand. The Culbin 
Sands are, in the first place, sea-formed, but so long and 
far have they been driven by the wind that many of 
the grains have become rounded in outline, The rocks 
of the Nairn coast are Old Red Sandstone, so that it is 
not surprising that, in the course of centuries, they have 
been reduced to their constituent grains by the force of 
sea and wind. 


VISITOR to the Culbin Sands could be excused for 
wondering if he were really in Britain, so utterly out- 
landish is thelandscape. Shifting sands, piled up into hills 
by the wind, rippled into strange wave-marks of all patterns 
by the moving air, and in places as bare of vegetation 
as the driest parts of the Sahara, stretch for miles behind 
the coast, broken only by occasional clumps of marram 
grass or Austrian and Corsican pines planted to hold the 
sand together and prevent further damage—for there is 
always the possibility of further shifting of the sands. 


CALEDONIAN DESERT 
Valuable farming land on the south shore of Moray Firth was 
overwhelmed at the end of the 17th century by the shifting 
sands of the seashore. The result is seen below, where the Sahara- 
like dunes of the Culbin Sands, broken only by tufts and clumps 
of marram grass, provide Scotland's queerest landscape. 


The history of Britain’s desert goes back to the year 
1099, the time of the great storm that, according to 
tradition, swallowed up the lands of Earl Godwin, 
transforming them into the now famous and feared 
Goodwin Sands. It was in that year and probably by 
that storm that the rich lands of Moray were first invaded 
by the sand. This was, however, a minor disaster, and 
the succeeding centuries saw little further devastation 
until the 17th century. By then the sand had begun to 
drift inland, and in the quarter-century between 1670 
and 1694 the drift assumed alarming proportions. In 
the latter year there was another memorable storm of 
great violence, and as a result of this the former valuable 
agricultural lands were covered over several feet deep 
by the yellow sand. From that time onward nothing 
could arrest this invasion of Moray ; and an estate of four 
thousand acres, including farms, crop-fields, orchards 
and the very manor house itself, had to be abandoned. 

In his “Sketch Book of Popular Geology ” Hugh 
Miller describes the scene in his day : “ I have wandered 
for hours amid the sand-wastes of this ruined barony, 
and seen only a few stunted bushes of broom and a 
few scattered tufts of withered bent occupying, amid 
utter barrenness, the place of what, in the middle of the 
seventeenth century, had been the richest fields of the 
rich province of Moray.” 


Ho or why the drifting first began and the manner of 

its continuation are still matters of doubt, and will 
probably never be fully explained. Relics of the past 
are occasionally revealed by the shifting of the sands, 
though efforts are now being made to bind them fast 
with trees and grass. After a particularly severe storm, 
for instance, old walls come to light, and diggers in the 
sand have come across all manner of implements and 


HERE WERE CORNFIELDS 
Devastation has been wrought over a wide area by the shifting 
Culbin Sands, from Norman times down to the present day. 
Scenes of desolation such as that shown here, with ragged birch 
stumps half buried by the sand-dunes, now replace the former 

rich agricultural land once known as the granary of Moray. 
A. B. Beattie 


other objects dating back to far distant times. There 1s 
also a tradition that there lies buried in the sand a 
ship whose cargo was smuggled brandy Тһе present 
village of Findhorn, at the eastern extremity of’ the 
Sands, is the third that has been built near that site, the 
secend having been overwhelmed by a flood and the 
first by the Sands themselves. Other indications of 
far-reaching changes in the contour of the land are not 
lacking. It is known, for example, from old maps and 
references, that the mouth of the River Findhorn was at 
one time two miles to the west of its present position, 
whither it has been pushed presumably by the eastward- 
drifting sands, blown by the prevailing westerly winds. 
Again, when the tide is low, faint signs of a drowned 
forest can be seen off the shore east of the Sands. 


Natura! Wealth Destroyed by Nature 

"us great value of the area now unfortunately swallowed 
up by the sand is evidenced by its old name of the 
“ granary of Moray,” by the richness of the black soil 
which has been revealed when the sand has been removed 
in small patches, and also by the wealth of stone and 
bronze implements that have been discovered amid the 
sand, proving that the area had been chosen as a home 
by generations as far back as the Stone Age. Neverthe- 
less, though we may deplore this loss of fertile land, the 
Culbin Sands have much to recommend them to the 
tourist. Primarily, it is their strangeness that attracts 
interest, but over and above this there is a certain beauty 
in the yellow sands beside the blue sea, and, moreover, 
they afford an opportunity to see mirages on a small scale 
and the other phenomena of a desert country. Apart 
from the wind-ripples in the sand, the variety of whose 
shapes are worth study, there is the pleasure of practising 
the ancient art of tracking, for tbe sand bears clear 
impressions of the feet of beast and bird. Birds and 
insects, not often seen elsewhere, are said to frequent 
the Culbin Sands; the scarce sand-grouse, for example 
has bred here, and very rare butterflies, peculiar to 
sandy ground, thrive in this barren corner of the country. 
The Culbin Sands are not 
entirely unrivalled in Scotland. 
On the Aberdeenshire coast, not 
far away, there are the smaller 
Forvie Sands, which also have 
an interesting history. Thomas 
Pennant, in his ^ First Tour," 
says of this area: “ The Parish 
of Forvie is now entirely over- 
whelmed with sand, except two 
farms. It was in 1600 all arable 
land, now covered with shifting 
sands, like the deserts of Arabia, 
and no: vestiges remain of any 
buildings except a small fragment 
of the church.” Culbin, none 
the less, has priority of size and 
extent over other British 
“deserts,” and no other has so 
great a claim to the picturesque 
title that is sometimes given to 

it, of Scotland’s Sahara. 
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The Flowers of Our Countryside. 44 


GORSE, BROOM & THE VETCH FRATERNITY 


S? common and yet so striking is the golden glory of the gorse bloom that it may be said 

to have some right to be regarded as our national flower. Here we have an analysis 

of the prickly bush of which it is the crown, and we learn, too, of the broom—another 
shrub of the common and hillside—and a number of the vetches 


N Chapter 21 (page 647) are described two of the less 
common relatives of the gorse or furze, the dwarf 
gorse and the petty whin or needle greenweed, 

and now we consider the gorse itself, one of the most 
glorious of all the flowers of the earliest part of the year, 
and sometimes growing to the stature of a small tree. 
This is a typical member of the pea family, its flowers 
having the five petals differentiated in the usual manner 
into standard, wings and keel. They vary somewhat 


Н. Pickwell; 8. V. Waters 


GOLDEN GORSE 


Most welcome because of its appearance early in the year, the 
gorse or furze, as it is often called—in Scotland it is whin— 
provides a brilliant show of orange-yellow bloom from March to 
August. Above we see single sprays of the spiny stems and flowers, 
while on the right is a mass of early gorse on a Surrey common. 


in colour, from pale yellow to a deep orange. A remark- 
able point about the gorse is that when it is a very small 
plant it has no spines and the first leaves are of quite 
ordinary form—soft, delicate, lanceolate and hairy. It is 
only as the plant grows that it begins to arm itself with 
that fearsome array of spikes and prickles which makes 
progress through a gorse thicket such a painful operation. 
If we cut down a gorse bush we shall see that the shoots 
which come off from the old stem have the same small, 


soft leaves as the youngest seedlings. 
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When dried, the seed-pods of the gorse pop open, 
shooting out the seeds to a considerable distance, and 
thus securing the distribution of the plant. А similar 
method of distribution is found in many of the members 
of the order Leguminosae, to which the gorse belongs, 
and notably in the broom (Cytisus scoparius). Тһе 
pods of the broom are considerably longer than those 
of the gorse, and are black and shiny. When they 
open, the two valves curl violently backwards, ejecting 
the seeds. They do not, however, make such a loud 
popping sound as we may hear if we stand near a gorse 
bush at noon on a hot summer’s day. 

Like the gorse, the broom has yellow flowers, and since 
these are larger, brighter and more numerous than 


» 
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BROOM 


IN BLOOM 


In many places where there is no gorse, the broom, appearing 
only a little later in the spring, provides an equally lovely carpet. 
Its flowers, which are larger than those of the gorse, are also 
slightly paler. Above is a typical common covered with broom 
bushes, while to the right we see broom's flowers and straight stems. 


` those of the gorse, the broom is an even more gorgeous 
addition to our flora, It often forms a bush six feet or 
more in height, with straight, supple stems, and long 
straight twigs which bear the very small trifoliate leaves. 
Sometimes these twigs end in a spike, but the broom is 
not generally regarded as an armed plant. 


Bright Dyer’s Greenweed 


LOSELY related to both the gorse and the broom, and a 


member of the same genus as the needle greenweed 
described in page 647, is the dyer’s greenweed (Genista 
tinctoria), a plant that also has yellow flowers, but is of 
herbaceous habit, low-growing and practically trailing 
along the ground. It was formerly used for dyeing, 
producing the colour known as Kendal green. The 
flowers are rather pale and the leaves are very numerous 
and are bright green, giving the whole plant a most 
distinctive appearance. It often covers large areas of 
ground, especially in pastureland, where the green leaves 
and yellow flowers form patches of fine colour. 
Another leguminous plant of creeping habit is the 
rest-harrow (Ononis arvensis), one of the commonest 
plants wherever the soil is dry or otherwise poor. Its 
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J.J. Ward 


VERY COMMON VETCH 


Probably our commonest member of the vetch group, the bush 

vetch bas bluish-purple flowers, giving place to black seed-vessels, 

Both the flowers and the fruits, as well as the leaves, with their 

rounded leaflets, are seen clearly іп the illustration above. 
Notice the tendrils at the ends of the ieaves. 


W. Williams 


REST-HARROW AND GREENWEED 


A very large proportion of our leguminous plants have yellow 
flowers, but the rest-harrow, seen to the left above, is normally 
pink when it is in bloom. The specimen here shown is 
O. spinosa, the spiny form of this plant. Directly above is the 
dyer's greenweed, with yellow flowers and bright green foliage. 


creeping habit, strong stems, and especially its rootstock, 
which creeps near the surface of the soil, have earned 
it its name. There are two forms of this plant, the 
typical one, О. arvensis, being known as common rest- 
harrow, while the other, O. spinosa, is spiny rest-harrow. 
The former is covered with slightly sticky hairs; the 
latter has only two rows of hairs on the stems, which are 
rather upright, and terminate in spines. The flowers are 
usually pink, striped with darker red, and almost sessile, 
while the leaves are of trefoil type, serrated and slightly 
sticky. The spiny species is of upright habit, and its flowers 
are almost three-quarters of an inch in diameter, slightly 
larger than those of О. arvensis. We have also a third 
species, O. reclinata, which is found only in Devon, 
Wigtownshire and Alderney, where it grows on sandy 
cliffs. It has spreading stems, without spines and no: 
very long, and flowers half the size of those of the oth: 

species. It is an annual, whereas the others are perennials. 


NE of the most important genera of the or. 
Leguminosae is Vicia, which contains a number of 
the vetches. Some of the plants bearing this name belong 
to the genus Lathyrus, and have already been described 
in page бот. The commonest vetch is probably no: that 
which is known as common vetch (V. sativa), but the bush 
vetch, V. sepium, which may be taken as char: 
of the genus, The leaves are pinnate, wit 
rounded leaflets, usually six or eight pairs 
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terminal tendril. The whole plant is hairy and, соп- 
sequently, appears rather greyish, especially when, as 
often happens, it grows by the wayside and is covered 
with dust. It is one of the commonest hedgerow plants 
of late spring and summer, and the flowers, which are 
small and of the usual papilionaceous type, are bluish- 
purple, often turning reddish when they die. The pods 
are blackish and are rather more conspicuous than the 
flowers, which they succeed in clusters of four or six. 


YET another widely distributed member of the genus is 
tufted vetch (V.cracca), whose long, one-sided racemes 
of very small, bright blue-purple flowers are conspicuous 
in the hedgerows and copses throughout the summer. 
Its leaves have a very large number of oblong, extremely 
narrow leaflets, and there are long tendrils. The racemes 
are on very .long foot-stalks, though the individual 
blooms are almost sessile and are pendulous: The wood 
vetch (V. sylvatica) is another fine plant, not so common 
as the two former, but found fairly widely in woods and 
hilly copses. The stems, like those of the last-mentioned 
species, are very long, sometimes as much as six feet, 
climbing and trailing, and the leaves are cut into some 
eight pairs of leaflets, which are longer and broader than 
those of the tufted vetch. The flowers are pale, bluish- 
purple, often merely white with bluish streaks, and there 
are a dozen or more in each raceme. They are borne 
much farther apart than those of the tufted species, 
though the racemes are of the same one-sided type. This 
is one of the loveliest of all our woodland plants. 
The species which is known as common vetch is not 
found in a truly wild state, for it is one of the most 
valuable fodder crops of the farmer and is grown exten- 


TUFTED VETCH 


The tufted vetch (below) is one of the finest and commonest 

of our papilionaceous plants, and a great ornament to the hedge- 

rows and waysides in summer. Its numerous flowers are bright 

bluish, and the large leaves have a greater number of leaflets 
than those of most of our other species. 


B. Hanley 


- H. Bastin 
SMALL AND DELICATE 
The two species of vetch pictured above—hairy vetch (or hairy 
tare) and Bithynian vetch (right)—are small, with fine stems and 
tiny leaflets and flowers. Both species climb by means of numerous 


small tendrils, and while the former is quite common and widely 
distributed, the latter is found chiefly in the south of England. 


sively as such. А form of this species, however, known 
usually as V. sativa, var. angustifolia (‘‘narrow-leaved ”’), is 
found wild, though it is probably only an escape. Ithasa 
trailing stem, not very long, and reddish flowers, usually 
borne in pairs; the leaflets are numerous and are rather 
narrow. The common vetch itself has darker, more 
purple flowers, and broader leaflets and a stouter stem. 

One very distinct species is the hairy tare (V. hirsuta), 
sometimes known as hairy vetch. This is one of those 
plants that are often overlooked on account of their 
small size, though it is found throughout the British Isles 
and is often a common weed in gardens. It has avery 
slender, climbing stem, and tiny, very pale bluish flowers, 
borne in bunches of from one to six on an extremely 
long foot-stalk, the flowers themselves being almost 
sessile. The leaflets are very narrow and number from 
twelve to sixteen, and the fruit is hairy. This last 
feature distinguishes this species from V. /etrasperma, the 
slender tare, which is only slightly less common. In this 
species the flowers are not usually more than two together, 
and they are more purplish than those of V. hirsuta, while 
the leaflets number only from three to six pairs; the 
flower stalks, too, are only an inch or so long. 


ESS common members of this genus include the yellow 
vetch, or, as it is often called, rough-podded yellow 
vetch. This plant is found in rocky and pebbly places, and 
is very local, occurring chiefly round the coast. The flowers 
are nearly half an inch across, and are dull yellow, solitary 
and sessile, while there are from five to seven pairs of 
oblong, very narrow leaflets. The stem is prostrate and 
the general appearance of the plant is somewhat tufted. 
Spring vetch (V. lathyroides) is not so rare; it is the first 
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YELLOW RACEMES 


Yellow melilot is the name of the flower shown above, and its 
long racemes of lemon-yellow flowers, upright growth and serrated, 
trifoliate leaves make it an unmistakable plant. А native 
of Britain, it is variable, and one form was formerly widely 
cultivated on account of its pleasant smell when dried. 


H. Bastin 


member of the genus to come into flower, in April. It has 
bright purple, solitary and sessile flowers, and fairly small 
leaves with ten or a dozen leaflets. The stem is short 
and prostrate and the whole plant is like a rather small, 
creeping edition of the narrow-leaved vetch. Found in 
dry places and often by the roadside, this species is 
distributed fairly widely over the United Kingdom. 

Then there is the bitter vetch (V. orobus), which should 
not be confused with the tuberous bitter vetch described 
in page 601. This species has no tendrils and there are 
seven to ten pairs of leaflets ; the stem is hairy, erect 
and branching, and the flowers are similar to those of the 
wood vetch, though often more numerous. The absence 
of tendrils is the distinguishing feature of the bitter 
vetch, which is found in rocky woods, though only locally, 
throughout the western part of Britain. 


Ramer similar in appearance to the two species of tare 

is the Bithynian vetch (V. бићутса), The flowers, 
which are solitary, are slightly larger and are pinkish-purple, 
and there are numerous stems which trail and climb over 
surrounding vegetation. This is a local species found 
only south of Yorkshire, in bushy places ; it is sometimes 
known as rough-podded purple vetch, for its pods are 
hairy and very large and noticeable. 

Great confusion of names exists in the leguminous 
order, and we now come to another plant whose name is 
similar to that of a well-known species. This is the 
common bird’s-foot (Ornithopus perpusillus), which must 
not be confused with the bird’s-foot trefoil described in 
It derives its name from the same feature, for 
hich resemble in a remarkable degree the toes 
This is a very small and insignificant 
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page 600. 
it has pods w 
of a bird’s foot. 


plant, with white, red-veined flowers only one sixteenth 
of an inch across, borne in bunches of three to six flowers. 
The leaflets, which are very numerous, are close together, 
and the whole plant is small, neat and tightly set, 
growing close to the ground, quite prostrate. It is found 
in sandy or dry places, and, though widely distributed, is 
not likely to attract the attention of anyone who is not 
actually flower-hunting. It is in bloom throughout the 
early part of the summer. 


wo other genera which contain notable papilionaceous 
flowers are Melilotus and Astragalus. The former has 
two native species, both of them fine plants, the white and 
yellow melilots. They are easily distinguished by their 
upright growth and long racemes of flowers, white and 
yellow, respectively. The leaves of both species are 
trifoliate and stalked. White melilot (M. alba) is the less 
widely distributed of the two, while the really indigenous 
form of the yellow species, M. officinalis, is actually the 
variety known as altissima, the typical form being at one 
time cultivated for the fine smell of hay which it possesses 
when dried. The wild yellow form has rather darker 
flowers than the type. 

Milk vetch is the name given to the members of the 
genus Astragalus, and of these A. glycyphyllos is the only 
common one. It has tight racemes of dull yellow flowers, 
each bloom being a quarter of an inch across, and a zig- 
zagging stem with long leaves containing eleven or thirteen 
leaflets. A tall plant, it grows in thickets and is fairly widely 
distributed. A. hypoglottis, purple milk vetch, is found on 
chalky hills chiefly, and has bluish-purple flowers, borne in 
ovoid racemes whose stalks are longer than the leaves— 
a reversal of the condition found in the other species. 


FOUND ON THE CHALK 


The plant shown below is the purple milk vetch, also known some- 
times as purple mountain vetch. A lowly species, it raises its 
flowers high above the leaves, but even then, as we see here, 
their rounded clusters are almost hidden amongst the sur- 
rounding herbage This plant should be sought on chalk hills. 
R A Malby 


Wonders of Insect Life. 23 


GALLS OF VARIED SHAPE AND SIZE 


Ever’ visitor to the countryside must have come across one or another of the galls that 
afilict our vegetation, but most people have very hazy ideas concerning the origin and 


significance of these strange-looking excrescences. 


Sometimes they are held to be fruits— 


hence the name oak-apple, for instance—and sometimes they are regarded as fungi. Really, 
they are the result of the activities of certain insects 


ALLS, those strange growths which appear from time 
G to time on almost every tree or shrub, as well as 
on many plants, must inevitably puzzle the 
beginner in Natural History, for they are so obviously 
abnormal forms of growth, and, at the same time, have no 
external sign to betray their origin. Actually, galls are 
the products of animal organisms working on the tissues 
of plants in such a way as to cause abnormal growth, 
and, in most cases, a great enlargement of the plants’ 
tissues. Every part of the tree or plant may be attacked, 
from the youngest shoots to the deepest roots in the soil, 
and the resultant gall may vary in size from the minute, 


‚ raised dots that appear on the leaves to the huge “ witches’ 


brooms ” seen on the branches of such trees as birches and 
willows—our illustration (page 1362) shows it on hornbeam. 

Usually each gall is peculiar to one species of tree, and 
is not found on any other species. The oak tree, for 
instance, has an enormous gall fauna of its own. Some 
galls of the oak are illustrated in the chapter dealing 
with that tree (page 80), and others are shown in this 
chapter. Like plant galls in general, most of them are 
made by gall-wasps. These little creatures are nothing 
like the ordinary wasps that we know, and are all very 
minute, mostly so small as to escape the notice of anyone 
not specially engaged in studying them. The gall-wasps 
are members of the order Hymenoptera, to which the true 
wasps belong, and of the group Cynipoidea within that 
order. Jt must be realized that many galls are made by 
members of other orders, especially true flies (Diptera), but 


H. Bastin 


FROM OAK AND ROSE 


Above we see (highly magnified) two of the little gall- 
wasps whose larvae are responsible for the well-known 
marble galls of the oak (see page 80), in the act of 


laying their eggs in the oak bud. Оп the right, a 
robin's pin-cushion rose gall has been cut in section to 
ТЕ VEO of opes species, Rhodites rosae, each 
arva in its own cell of the big gall (X 9 approx.). 
Notice that these larvae have no distinct heal oF es 


those made by the gall-wasps—this name is better than 
“ gall-flies "—are the commonest. The wasps are mostly 
black—or, at any rate, look black—and have bodies 
flattened in the lateral plane. The wings are four in 
number, and simple, with few veins and no coloured cells, 

Primarily the creation of the gall is due to the laying 
of the egg, though how, actually, it is brought about 
is not always clear. Probably irritation is set up by acids 
introduced when the egg is actually laid in a slit in the 
twig or leaf, or else the larva, as soon as it hatches, 
produces the acids which set up irritation and cause the 
galling. Once the gall is formed, the larva, surrounded 
by a thick wall of tissue, feeds on the cells inside the gall. 


Story of the Oak-Apple Gallis 

NE of the most remarkable features of the gall-making 
hymenopterans is that they are liable to show 

the same type of alternation of generations as is to be 
seen in the aphids (page 787). This may best be demon- 
strated by describing a species such as that which makes 
the well-known oak-apple gall, {һе soft, leathery, 
irregularly-shaped gall which we find in late summer 
or autumn. Early in the year a wingless female, like a 


very small ant, lays a number of minute, pear-shaped eggs 
in the terminal bud of the oak shoot, depositing them at 
the tip, among the scales that protect the actual growing 
tip. The efforts of the tree's cells to circumvent this mass 
of eggs lead to the formation of the first swelling, and, 
incidentally, to the slight separation of the eggs. 
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CURRANT AND PIN-CUSHION 
Of the many galls found on the oak, one of the most remarkable 
is the currant gall, seen above hanging from a twig; the eggs 
of the gall insect are laid in the bud, and the galls do not appear 
until long after the catkins have grown. On the right is illustrated 
the robin's pin-cushion gall of the rose. Both these are natural size. 


as these eggs hatch the larvae make for themselves a 
series of little cells, the hypertrophy of the surrounding 
tissue continuing as long as the larvae are feeding. They 
are fully fed by midsummer, when they pupate, and in a 
short time they emerge through tiny holes which we can 
find by examining the gall after they have flown. 

The name of the species that makes this gall is Biorrhiza 
_ terminalis, the word Biorrhiza, which means “ root- 
liver,” giving us a clue to what happens next. The gall- 
wasp is winged in this generation, though the wings of 
the female are not very efficient, and she has to rely on 
the stronger-winged male to find 
her if she is to be fertilized. When 
the female is ready to lay her eggs 
she enters the ground near the base 
of the oak trunk and deposits them 
on the very small growing roots of 
the tree, where they make а tiny, 
dark, woody gall. From this gall 
there always emerges a brownish, 
wingless generation of females, 
similar to that which began the 
generation before ; these females 
climb up the tree and lay their eggs 
on the buds in the way described 
in the preceding paragraph. 


TH fact that the insect that 

emerges from this root-gall is so 
different from the one that emerges 
from the oak-apple was long respon- 
sible for the idea that they were quite 
unrelated species, and it was always 
a mystery where the males of the 
wingless generation came from, since 
it appeared that the root-galls gave 
rise to females only. There are a 
number of species of gall-wasps in 


4. W. Dennis 


which the male has yet to 
be discovered, and there is 
also much room for research 
into the alternation of 
generations of species which 
appear to be different but 
may, of course, be the same, 
just as are those of the oak- 
apple and root-galls. 


y cutting open galls of 
various types one may 
learn a great deal about the 
larvae, pupae and, if we get 
the very young galls, even 
the eggs of the species con- 
cerned. It is only, however, 
by keeping the galls until 
their inmates emerge that we 
- can be sure of obtaining a 

collection of these fascinating insects. 

In addition to the oak-apple, the oak has the marble gall 
(photograph in page 80)—sometimes wrongly called the 
oak-apple—the round, hard gall so conspicuous, especially 
on young oak saplings, in winter. The marble gall is 
the work of Cymips kollari, and it differs from the oak- 
apple in being the home, so to speak, of a single larva, 
which may be discovered, safely ensconced, by cutting 
open a green, unripe gall, On the long flower-stalks of 
the oak catkins, as well as on the leaves, we may find 
the currant galls, which, in size and appearance, greatly 
resemble red currants. The eggs from which the owners 


of these galls have hatched were laid before the stalk 
grew, and it is notable that, whereas unstung catkins 
drop off when the flowering is over, those that bear the 
incipient galls remain on the tree. 


The alternate 


TRUE OAK-APPLES 


The marble gall of the oak is often erroneously called the oak-apple, but the galls which 
should properly be known by that name are produced by a different insect ; a number of 
these true oak-apple galls are seen above. 


In colour they are pink, whitish or greenish, 


and they are soft in texture—not hard and globular like the marble gall. 
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GALL CLUSTERS 


аана THS lelt. the work ot starting the galls, and then lay their eggs in 


hand specimen shows {һе way in which the leaves of the common the galls, so that the original owners are deprived 
field maple may be completely covered with small red galls. Я : ; y КЕ ~ Mics А 
Тһе oes teak in the Коке ен on its underside a number of the of their rightful inheritance, while the newcomers grow 
bright green rose pea galls, while on the right we see a fine mass up into adults. It is, therefore, often worth while 


of the silk-button spangle galls of the oak. : И А К у 
TA rapes = ee to make а microscopic examination of the larvae of 


generation in this species is the maker of the spangle such galls as the pin-cushions, to find out whether 
galls, which appear as innumerable little round spangles they are the original owners or inquilines. Moreover, 
on the underside of the oak leaf. There are several the gall-wasps are not without their true parasites, 
types of spangle galls, each made by one stage of a mostly members of the chalcid group of the Hymenoptera, 
distinct species of insect, and they аге all worth collecting апа these are also often found to emerge when we keep 
and keeping to find out which insect > 
is which. Then there аге the cherry 
gall, shown in the opposite page and 
in page 80, and the artichoke gall, 
which looks like a mass of greatly 
enlarged leaf-scales at the end of a 
young oak shoot ; deep in the centre 
of these scales lies the small, pear- 
shaped heart of the gall. 


РОМ the wild rose we may come 
d across one of the finest.of all our 
galls, the robin’s pin-cushion, which 
consists of a bright red mass of tough, 
wiry fibres, springing from the side of 
the rose shoot, and making even the 
smallest bush conspicuous. If we 
cut open one of these “ pin-cushions "' 
we shall find inside а number ot 
little white larvae, which vary in 
number according to the size of the 
gall; each larva is in its own little 
cell. In the rose gall there is no 
alternation of generations. 


" у 4 
One very interesting point is that i m peus TE ae 
among the gall-wasps we find a large eft WITCH'S BROOM i ү 
x "e о oy ore frequently seen on the birch, this bunch of witch’s broom is growing on a large branc 
number of anguilines (Lat. inquilinus, of hornbeam. This gall is produced not by the action of the larvae of gall-wasps but by 
a dweller in another 5 place), that is, that of neal or bacterial agents, and it always takes the form of hypertrophy =) the nee 
< - : twigs in such a way as to resemble a large broom ог besom such as a witch might be ехресіе 
Species which wait for others to do touse. The ^ broom" often appears on small twigs instead of on the trunk, as here. 
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several of the galls. Consequently, we may expect 


to get quite a number of different types of insect, all 
from one single gall. The chalcid larva, of course, will 
probably be easy to identify in the gall, for it will be 
found attached to, and feeding on, the original owner, 
or on the inquiline—for these, too, have their parasites. 


Н. Bastin 


COMMON ON WILLOWS 
The gall seen here is extremely common, and one may find 
scarcely a willow tree that is not attacked by its maker, Nematus 
gallicola—a sawfly and not a member of the gall-wasp group. 
These galls appear as swellings in the tissue of the leaf, pro- 
jecting on both the upper and the under sides. 


H. Bastin 


ON TREE AND HERB 


The cherry galls of the oak (left), attached without any stalk to 
the underside of the leaves, are similar in many ways to the 
pea galls of the rose illustrated opposite. That plants as well as 
trees are attacked by gall-insects is shown by the large and 
curious galling of the ground ivy, shown in the photograph above. 


Very conspicuous among the many galls that may 
be found on herbaceous plants is that which occurs on 
the cat’s-ear (Hypochaeris), causing its stems to assume 
the most extraordinary shapes, flattening them out in 
one plane and twisting them this way and that. This 
is made by the larvae of Aulax hypochaeridis. 

Of galls on trees made by insects other than the gall- 
wasps, one of the most remarkable is the “ false cone ” 
formed on the spruce by the spruce aphis, illustrated in 
page 787. In the order Diptera a whole family, the 
Cecidomyidae, have taken to the gall-producing habit, 
many of these being of great economic importance, for 
they tend to prefer grasses and cereal crops to other types 
of plants. The Hessian fly of wheat (Cecidomyia destructor), 
for instance, is one of these; it feeds at the base of the 
plant, its attacks causing the upper parts to witherlong 
before they can produce any ear. 


EETLES may cause galling, especially in the stems of 
plants, or on root crops, and such species as the turnip- 
gall beetle, Cewthorrhynchus sulcicollis, may cause con- 
siderable damage, although they do not do much more 
than disfigure the turnip—unless, of course, more than 
one insect attacks the root. Besides all these, there are 
galls that are formed by fungal or bacterial action. 
The witches’ brooms on the birch, willow and other 
trees are supposed to fall within this category. 
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Our Butterflies and Moths. 21 


MOTHS THAT HAUNT THE HEATHY WASTES 


Т" emperor moth, with whose description the present chapter opens is а handsome creature, 
as reference to the photograph in page 1367 will make evident. Not quite so striking 
but none-the-less attractive are the moths described with it—the heath moths and the 


emeralds. 


One of the latter, the large emerald, is included in the colour plate facing 


page 435. The last of our “ blue ” butterflies, the silver-studded, is also dealt with below 


HE wide expanses of heathy moor, which are so 
conspicuous a feature of our southern counties, 
particularly Surrey, Devon and Hampshire, and, 

to a greater extent, of the north in general, are the 
home of a number of extremely interesting moths. Some 
of these, such as the oak-eggar and the fox moth, described 
in pages 187-189, are not entirely restricted to heathy 
districts, while others are not likely to be found elsewhere. 
Of the latter one is the emperor moth (Saturnia pavonia), 
which may be seen in the latter half of spring flving at a 
tremendous speed over the heaths and commons. It is a 
very handsome moth, and cannot be confused with any 
other. In the centre of each of the four wings there is a 
large, round “ eye,” which is the more human in appear- 
ance because it is placed in the middle of a whitish marking. 
The rest of the wings is purplish-grey, with a brownish 
or pinkish tinge in the male. The female is much greyer 
and is also considerably larger, her wing-span being 
two and three-quarter inches, as opposed to the male's 
two and a quarter inches. In the fore corner of the 
front wings there is a rosy patch, which in some 
males is very distinct. The hind ___ 
wings of the males are usually much 
brighter ‘and browner in ground 
colour than the fore-wings. 
Exceptionally fine is the cater- 
pillar of this insect. When full-grown 


EMPEROR'S DETAILS 


The smallest of the three photographs in 
this page shows one of the antennae of the 
male emperor moth, a fine example of 
an insect in which these organs are highly 
specialized (X то approx). In the photo 
beyond (х 2) we see the cocoon cut open to 
show the chrysalis; note the bristles which 
prevent the entry of natural enemies. 
The picture below shows, crawling on a 
log, three emperor caterpillars. (x14). 

osser; Ray Palme Formby 


it is large and very stout, brilliant green, with several 
rows of bright yellow. or pink warts along the back 
and sides. From these warts arise blackish hairs, 
neither very large nor very numerous. Emperor moth 
caterpillars are often quite common, but many of 
them die before pupation. They feed not only on 
heather and bramble, the typical food plants, but also 
on sallow, sloe, meadow-sweet and purple loosestrife. 
From this it will appear that the moth is not confine 
to heaths—actually, it is quite fond of the borders of 
woods adjoining heathy country—but, in general, the 
adult insect is not seen far from wide, open, heathery 
The cocoon is very remarkable. It is pear 
There is an outer anc 


spaces. 
shaped and woven of stiff silk. 
an inner wall, the former opening at the top, while the 
latter is closed by a series of stiff bristles. Through 
these the adult moth can easily force its way, bu 
when it has done so they spring to again, so that, by 
merely looking at a cocoon, we cannot be sure whether 
the pupa inside has hatched. or not. Moreover, the 
bristles are so arranged that it is quite impossible for 


any of the insect’s small enemies, such 
as parasitic flies or ichneumons, to force 
an entrance. In this species the males 
“ assemble ” to the newly emerged female 
as in the oak-eggar (see page 187). 

The emperor moth is found most com- 
monly in the north and south, and in 
some Midland counties is rare; but the 
common heath moth (Ematurga atomaria) 
occurs throughout Britain, wherever there 
are patches of heathland. It is a pretty 
little moth, very variable in the colour 
of the wings. In general, these have a 
pale ochreous or whitish ground speckled 
more or less thickly with brown and 
crossed by a number of simple bars, which 
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COMMON AND LATTICED 


Above is the common heath moth, a species often seen on 
heathery moors, while to the right below we see two specimens 
of the closely-related latticed heath. The upper of these is 
typical, but the lower one shows the extent to which the variation 
may go in extreme forms. (All slightly enlarged). 
run right across both fore and hind wings, 
from margin to margin. These are broad 
in some specimens, narrow in others, and 
the variation in the ground colour some- 
times combines with this feature to produce 
specimens that are almost completely dark 
brown. In the female the ground colour is 
always paler, and the areas between the 
bars are not dotted with brown, so that 
the bars are more noticeable; in this sex, 
too, there is a great deal of variation. 
The caterpillar is also very variable, 
ranging in colour from pale brown, 
through all shades of greyish, to 
purplish or bright green. There 
is sometimes a series of whitish 
spots or diamond-shaped marks 
along the back. Heather and the 
different Species of heath, as well 
as clovers and broom, are the 
food plants. The caterpillar is of 
looper type; it may be found in 
the summer months, but owing to 
its coloration is often hard to 
see ; the simplest way of obtaining 
specimens is to catch the moths, 
which are out in May and June, 
and sometimes again in August. 
Closely related to this moth is 
the netted mountain moth, which 
collectors in Scotland may mis- 
take for a small specimen of the 
common heath. It is, however, 
confined to the mountains of that 
country and is, therefore, outside 
the range of the ordinary rambler. 
The latticed heath (Chiasmia 
clathrata) is not so localized, and 
may be found anywhere as far 
north as the Clyde, being especially 
common in the south and east. 
This extremely lovely little moth 
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may be distinguished from the common heath by the 
fact that the veins of the wings are very dark, combin- 
ing with the bars to give a latticed effect. The 
ground colour of the wings is yellowish or whitish, and 
the markings are dark brown or blackish. The larva, 
a typical geometer, feeds on clovers and trefoils and is 
green, with white stripes along the back and sides. 


NUMBER of other geometers are found on heaths, but 

few of them are in any way remarkable. One group, 
however, is worthy of note: that which contains the 
emerald moths. Two of these, the large and small 
emeralds, have the distinction of belonging to the genus 
Geometra, the type genus of the whole group, the former 
being G. papilionaria and the latter G. vernaria. The 
specific name of the large emerald means “ butterfly- 
like,” and is appropriate, for the insect is rather like a 
large, pale blue-green butterfly. It is not very strong 
on the wing, and is more often found sitting at rest 
on tree-trunks than flying. Its wings are 
two inches or so across, with three delicate, 
scalloped white lines running right across 
them, the third of these being near the 
base of the wings and often almost 
invisible. The colour of the wings is 
brilliant when the insect first hatches, 


EMERALD BEAUTIES 


The emeralds are amongst our loveliest moths, 
though their fine green tints soon fade after a 
few days in the air. The two seen on the left 
below are the small emerald (upper picture) and 
the large emerald (lower picture)—the former 
slightly more than natural size, the latter rather 
less. Immediately below are two larvae (X 2) of 
the rare Essex emerald, covered with portions 
| of their food plant by way of camouflage. 
J, Ward: В Hanley: R. Swift 


but later it gets bluer, and in the collection it often 
fades badly. The caterpillar feeds on birch, hazel and 
beech, so that this is not an entirely heath-loving 
species, though it may usually be found as one of the 
characteristic species of the birch association described 
in page 110. It is of a very curious shape, being remark- 
ably short and thick, with a series of forward projections 
at the front of each segment in the middle of the back. 
On the forepart of the body there are other projections, 
so that it looks like a piece of brown twig. 

The small emerald is not more than an inch and a 
quarter across, and has plain blue-green wings with two 
straight, whitish lines across them. Especially common 
on the chalk hills of the south, it may be roused from 
hedges where it spends the daytime by beating them 
with a stick. The green larva feeds on traveller's joy. 


[Rarer lovely is the blotched emerald (Euchloris 

pustulata), whose wings have a yellowish border. At 
the rear corner of the fore-wings there is a yellowish blotch, 
and there are three similar markings round the margin 
of the hind wings. This species relies on its food plant to 
provide camouflage in the larval stages, for it lives on 
oak, and, when very young, in the late summer, it covers 


PORTABLE HOMES 
The larvae of certain small moths of the Psychidae group cover 
themselves with cases of dead plant débris, and here we see two 
fine examples, each with his house on his back, on the trunk of a 
pine tree (X3). These make an interesting comparison with the 
caddis cases illustrated in page 198. 


H. Bastin 
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BLUE OF THE HEATHS 
The silver-studded blue, of which (left, reading down, about life-size) 
male, female, underside, and (right, Х 20) eggs are shown above, 
is found especially on the heaths of the south of Britain. It is a 
deep blue butterfly, and the female is brown, much resembling the 
brown argus (see page 363). Notice the eggs’ fine reticulations. 

its back with pieces of the leaves. When it starts to 
feed again in the spring, it uses the husks and scales of 
the buds for the same purpose, so that it is often com- 
pletely hidden amongst a mass of brownish refuse. Even 
when beaten off the tree into the tray it may remain 
undiscovered, if we do not wait until these little masses 
of oak-scales have had a chance to betray themselves 
by walking about. The shield of camouflage is held in 
position on hooked bristles, to which each piece is woven 
with a little silk. This species is common only in the 
southern half of England. 

In the Essex emerald we find the same ornamentation 
of the larva, which feeds on the sea wormwood (Artemisia 
maritima). This rare species, distinguished by a white 
spot in between two white lines on the fore-wings, is 
more or less restricted to the Essex salt marshes. 

A butterfly which is peculiarly attached to heathy 
districts and, to a lesser extent, to the chalk downs of the 
south, is the silver-studded blue. The male of this insect 
is a small, dark “ blue ” and has a very noticeable blackish 
border to the wings. The female is brown, usually with 
a series of orange markings round the edge of the hind 
wings, and sometimes present also on the fore-wings. 
The underside of the male is grey, of the female brown, 
and the markings are of the type found also in the com- 
mon blue (see page 363) ; they are well shown in page 645. 
The spots are orange, with black at each end, nearest the 
wing-margins, and there is a series of black, white-ringed 
spots inside these on both fore and hind wings ; these 
are the spots which have earned the insect its name. 
The caterpillar feeds on gorse, heather and similar plants. 
The height of summer is the time to seek this little insect, 
which is especially fond of the sandy heaths of the south, 
though it occurs wherever there are suitable conditions. 


Ох the heather stems one often finds what appears to be 

а small bundle of sticks, standing torch-like outwards 
from the stems. This is the case in which lives one of the 
case-moth larvae of the group Psychidae (not to be con- 
fused with the Psychodidae, which are flies). The cater- 
pillar collects these pieces of heather and fixes them all 
round itself, and finally pupates in this portable house. 
The moths are of the “ micro-lepidoptera " group, and 
some of them have wingless females. 
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IMPERIAL SPLENDOUR 


In the first rank of the moths found in the British Isles, the emperor moth has large, very human- 

looking *eyes" set in the middle of each of its wings. This photograph shows, about one 

and three-quarter times natural size, a fine female specimen that has just emerged from the 
silk-covered cocoon which is attached to the heather stems above 


Seton Gordon 
THE EAGLES’ EYRIE 


These remarkable photographs of the golden eagle were taken in the Sco h Highlands by 
Mr. Seton Gordon from a “ hide” only four yards removed from the eyrie. In the upper 
Picture the queen of the skies is mounting guard over her solitary child, and in the lower 


She is opening her magnificent wings to shield the eaglet from the rays of the sun 
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С. Ж. В. Knight 


KING OF BIRDS 


The golden eagle is generally regarded as our finest bird, and as such fully deserving of the regal 

title. in this photograph of a splendid individual captured when very young and trained for 

the chase by Capt. C. W. R. Knight, the massive shoulders, imposing head and strong beak— 
steel grey surrounded by a golden patch—are all clearly manifest 


Е. J. Hosking 
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WELLINGTONIA STEEPLES > 


A native of California, where it frequently assumes gigantic proportions, the Wellingtonia—or 
Big Tree, as it is often called—was introduced into Britain in the middle of the nineteenth century 
and has readily become acclimatized. In this photograph are shown three exceptionally fine, 
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Our Trees and their Story. 44 


‘BIG TREES’ THAT HAIL FROM CALIFORNIA 


THe Wellingtonia is one of the most strikingly impressive of all the trees that are found 

within the bounds of Britain. Like many another conifer, it is an immigrant from North 

America, and the experience of a century goes to prove that on this side of the Atlantic, 

too, in selected localities and soils, it can grow and flourish exceedingly. The very closely 
related Californian redwood is also dealt with in this chapter 


ERHAPS the world's most famous tree, Sequoia 
gigantea, the Wellingtonia, or big tree as it is often 
called in America, owes its reputation to the 

enormous size to which it grows in the pure forests of its 
native California. In Britain, where it was introduced in 
1853, it has not been grown sufficiently long for any of the 
specimens to assume the gigantic proportions of those of 
the New World, although as early as 1907 the tallest 
Wellingtonia in Britain was rro feet in height, and 


there are now numerous examples over a hundred feet in 
height. Noone who has seen such an avenue of Welling- 
tonias as that near Wellington College, in Berkshire, will 
easily forget this tree. The specimens in that famous 
avenue were planted in 1869, and today the tallest of 
them has reached a height of ninety-six feet, and the 
largest girth is fifteen feet at four feet from the ground. 


[х the Wellingtonia, more than in most trees, it is 

necessary to measure the girth at a considerable height 
above the ground, for the bole is buttressed and supported 
from the roots upwards—as the photograph given at 
the foot of the next page shows—and does not rise 
sheer and straight from the ground, as do those of such 
conifers as the spruce and the silver fir. This enlarged 
pase is of great value to the tree, for the wood is by no 
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means so strong as that of many conifers, and extra 
support is necessary for stability. 

The branches of the Wellingtonia are neither long nor 
thick, and the tree has that characteristic spire-like 
profile common amongst conifers. The lower branches 
especially tend to curve downwards towards the ground, 
their tips pointing upwards again, so that the lowest 
part may be about half way along the branch. These 
branches are very flexible and are round in section. The 
leaves of the Wellingtonia are small, sharply pointed, and 
arranged so that they clothe the twigs very closely. 
They fall off after four years or so, leaving the stems bare 
but rough. The foliage is a very pleasant dark green. 


‘Cones of rather unusual type are found in this species, 

showing that it belongs to a completely different 
group of the coniferous order from that of the pines 
or even the firs. The scales are roughly rhomboidal, 
flattened in the vertical plane, and persistent after they 
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^H. Bastin; E. J. Hosking — ке 
WELLINGTONIA CATKINS . 

The male and female catkins of the Wellingtonia are not so easily 

discovered as are those of most conifers, for they look like mere 

elongations of the tips of the twigs. Тһе males are seen in the 

photograph in the adjoining column; above are the females, 

both young catkins and cones. 


would appear to be that it is very durable in 
contact with the ground. 

The very closely related S. sempervirens, the 
Californian redwood, often grows to an even 
greater height than the Wellingtonia and to 
almost as great a girth. Its bole is perhaps 
not so stoutly buttressed and there are other 
points of difference. The leaves of the red- 
wood, for instance, are rather similar to 
those of the firs, being parallel-sided, straight 
and borne in two rows, one on each side of 
the twigs. In other respects, such as the 
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shape of the cones апа the general form of 
the tree, the two species are very much alike, 

In contrast to that of the Wellingtonia, 
the timber of the redwood is immensely 
valuable, and when the virgin forests of Cali- 
fornia and Oregon were exploited, especially 
during the latter half of the last century, 
the finest trees, many of them over 300 feet in 
height and a hundred feet in circumference 
where they met the ground, were cut down 
at once. Owing to the size and height of the 
trees, an enormous amount of wastage 
occurred. Whether the redwood can succeed 
as a timber tree in Britain remains to be 
seen, but it is certain that modern forestry 


methods will be more economical than sheer 
ruthless felling. 


ROM its straight growth the redwood is a 
very easy timber to work; it splits and 


polishes very well, often has a good figure, and 
is durable, strong and of a fine reddish colour. 
у ТЕ is used for every purpose where good 
Bie a сы E (С timber is required. The Californian redwood 


Robert M. Adam 


STEEPLES IN LINE 


For nearly a century the Wellingtonia has 
been increasingly planted, particularly in 
avenues, for its great height, beauty and 
evergreen foliage are features which com- 
bine to recommend it to the discerning 
arboriculturist or the landscape gardener. 


have parted and permitted'the seeds 
to drop out ; a further point in which 
the Wellingtonia cones differ from 
those of the pines is the presence of 
a number of seeds under each scale, 
instead of one or two only. The 
cones are borne at the ends of the 
shoots, singly or in pairs, and are 
green in their first year and brown 
after they have ripened. The male 
catkins are also at the ends of the 
shoots, on the same tree as those of 
the female flowers; often they are 
on the side shoots, while the main 
shoot bears the females. 

Despite its immense size and its 


fine appearance the Wellingtonia is BASE OF THE PILLAR 


of no value as a ti i i | 
timber tree, for its A massive bole and small branches are features of the Wellingtonia, and both are well | 


Н. Bastin 


8 is soft, very light, weak and реВ: іп е photograph. The bole is broadest where it meets the ground, апа massy 
rittle. Alm B 2 uttresses make a much-needed base. The branches look absurdly small in comparison 
ost its sole good quality with the great pillar of the trunk, but their insignificance is hidden by abundant Doliage- 
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was introduced into Britain about 
1845. The age of the giant trees of 
both species of Sequoia is immense, 
and it is considered that a tree a 
thousand years old is by no means in 
its prime. When the cones of the 
Wellingtonia and redwood are com- 
pared with those of such other conifers 
as, say, the larch and the Scots pine, 
they appear to have but little in 
common, either in shape or in 
general appearance. All these dif- 
ferent types of cones, however, are 
produced by members of the group 
that includes also the cedars (page 
368) and the cypresses (page 1431). 


N modern classifications the conifers 

are placed in the division 
Coniferales of the great group of 
gymnosperms (as opposed to the 
angiosperms, which contain the normal flowering 
plants). There аге five families of the Coniferales, 
namely the Araucariaceae, Podocarpaceae, Pinaceae, 
Cupressaceae and Taxaceae. Of the first, we have 
the monkey puzzle as the only representative that is 
likely to be seen by the rambler in Britain ; the second 
group is not represented at all; the last three include 
the pines and firs, the cypresses and sequoias, and the yew, 
respectively. The juniper, it should be noted, belongs, 
according to most modern experts, to the cypress group, 


Н. Bastin 
git CHARACTERISTIC CONES 


Very different from the cones of the pines and firs are those of 
the group to which the Wellingtonia belongs, as thay be seen by 
comparing this picture with that in page 1119, where a Corsican 
pine cone is seen in an open condition. Notice that the Welling- 
tonia cones are attached at right angles to the central axes. 
its chief point of individuality being that the scales ripen, 
as we have seen in page 1083, into a fleshy body, not a 
hard cone: Whereas the leaves of the cypresses are 
whorled, those of the Wellingtonia are arranged spirally, 
and though this difference is not constant, it is by this 


feature that we distinguish the two. 


but there are times when the most ex- 


[DENTIFICATION BY TWIGS 


In winter, when there are neither leaves 
nor flowers by which to identify our broad- 
leaved or deciduous trees, the rambler will 
find it useful to have a certain amount of 


knowledge concerning the twigs of the 
various species he is likely to come across. 
It is true that by the time he can tell a 
tree by its twigs, the maturalist will 
probably be able to identify it in any case, 
by its bole, its situation or its general shape ; 


TYPICAL TWIGS OF COMMON TREES 


The twigs seen 
Numbered from left t 
4 common elm; 5 lime; 6. 

serve to show the diversity o! 


e representative of most of а 
eit to rights ae are as follow: 1 crack willow; 2 sallow; 3 hornbeam ; 


6 alder; 7 birch; 8 beech; 9 ash; то common oak. They 
f detail which distinguishes our trees even in winter, 


our typical deciduous, broad-leaved trees, 
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perienced field worker may come across, in 
some large park or plantation, a species 
which he cannot recognize on sight. It is 
on such occasions that the study of twigs 
comes in useful. 

At first it might seem that a twig, bare 
and apparently devoid of life, has little to 
tell us. A short examination, however, 
shows the buds for the following spring, and 
—what is of almost equal importance for 
the field worker—the scars where the leaves 
of the previous year have fallen away. The 
form of these scars—in such species, for 
instance, as the horse chestnut, where they 
are of a very conspicuous horseshoe shape, 
or the ash, where they are somewhat similar, 
though smaller—is a valuable clue. 

In the ash, again, we are fortunate in 
having an example of a tree whose buds are 
very large and quite unlike those of any 
other species. They are rather squat, 
black or blackish-green, and conical, the 
bud at the tip of the twig being much 
larger than any of the others. 


The beech and the hornbeam are two 
trees which many people are liable to con- 
fuse, yet, as our picture shows, they differ 
greatly, even in winter. Both, it is true, 
have rather zigzag shoots, but, whereas 
the buds of the hornbeam (number 3 in the 
photo) cling close to the stem, those of the 
beech (number 8) stand out at a steep angle. 
Both these trees furnish good examples of 
buds in which the next year's leaves are 
protected by leaf-scales, which fall off in the 
spring; it is these leaf-scales only which 
we see during the winter. In some trees, 
however, there are no such scales, and the 
buds we see are composed of the actual 
leaves. The alder has but a single leaf- 
scale, and it is worth noting that its buds 
are unique in being borne on little stalks. 


The Life of Our Seashores. 18 


CORALS, SPONGES & OTHER MARINE COLONISTS 


Lr" known to most ramblers along the sands of our watering-places are the plant-like 


animals described in this chapter. 


Fitst come the sea firs, found on rocks at low tide. 


Then we have the sea mats, the corals and sponges and the gruesomely-named dead men's 


fingers. 


are relatives of the sea-anemones and differ from 

them chiefly in that they form colonial structures, 
in which numbers of individuals dwell all in connexion 
with each other. The actual form of these structures 
is remarkably like that of a plant, and so they are some- 
times called zoophytes (Gr. гооп, animal; phyton, plant), 
in acknowledgement of the fact that they really belong 
to the animal kingdom. 

Before describing some of the species that are found 
round British shores, a word of explanation is necessary 
about the organization of these zoophytes. The skeleton, 
which is generally composed of horny material, may be 
branched simply like a young sapling, or in a more 
complicated way like a fern frond, and it is in this frame- 
work that the small colonists, or polyps, live, putting 
out their feathery plumes or tentacles that look like 
strange blossoms, from which resemblance they are 
called Aydranths (Greek hydor, water; anthos, flower). As 
the colony grows in size fresh buds or polyps are developed, 
each being similarly equipped for the obtaining of food ; 
the tentacles that surround each are armed with cells, 
which can shoot out stinging threads to paralyse any 
small creature that comes into contact with them. So 
much for the polyp as a capturer of food : it has another 
purpose, for it passes nutriment down the stem of the 


"TE organisms that are described in this chapter 


‘ ‘ 
FIR’ AND FINGERS’ 
A strange group of marine growths are the zoophytes, which are 
animals in way of life, but plants in appearance. Two British 
species appear on this page; below is a sea fir which has formed 
a colony on a sponge, and on the right is a fleshy colony formed 
by coral polyps and aptly called “dead men's fingers.’ 


Certain of these organisms are described and illustrated from the microscopic 
standpoint in pages 654-657 


framework, and presently from the stem a cylinder is 
budded off, which contains the next generation. Little 
free-swimming medusae, like jelly-fish, are set loose, and 
in time these congregate sexually to produce another 
polyp “plant.” This method of reproduction is con- 
fined to the Hydrozoa, and most of the anemones and 
corals increase by simple budding. 

One of the commonest of sea firs which may be found 
on rocks and seaweed at low tide is a genus called Sertu 
laria, "There are many species, of which the most typical 
and abundant is S. filicula, which has the appearance of 


a many-branched fern frond. А pocket lens will reveal 
а double row of little cells on each branch, and in each 
of these dwells a polyp, as will be seen if the organism 


is placed in some clear seawater and 
left quiet for a while, for from each cell 
a star-like head will be protruded, which 
withdraws swiftly at any disturbance. 

Closely related to these is another 
genus, Plumularia, which is found grow- 
ing in similar situations upon seaweeds. 
It may be distinguished from Sertularia 
by the fact that the polyp cells are only 
on one side of the branches (see page 657). 
In P. cristata, which is a handsome 
feathery species, the reproductive vessels 
may be seen in spring; they consist of 
little pouches with ribs standing out from 
them on each side. 

A rather delicately formed little zoo- 
phyte, which grows somewhat higher up 
in the zones of vegetation, is Coryne 
pusilla. The creature's skeleton is very 
slight, and the tube is a thin membrane, 
which is marked with transverse wrinkles 
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CORAL AND SEA MAT 


Though mentally associated with tropical seas, corals are natural 

denizens in British waters as well, and on the left above is seen, 

about half natural size, a portion of a British deep-sea coral found 

off the western Scottish coast. Right is Flustra foliacea, a 

seaweed-like polyp colony of the sea mat type. 

at close intervals, and which continues over the polyp 
heads as a kind of skin. A creeping thread is the origin 
of this little animal ; when this is strong enough it sends 
up erect stems, which branch in the manner usual in 
this class of zoophytes. The polyp heads are terminal 
and red, with rather thick tentacles, which cannot be 
completely retracted. Thus the whole polyp has the 
appearance of the head of a club studded with heavy 
spikes (see photograph in page 654), and from this resem- 
blance the name Coryne is derived (Greek, war-club). 


Te other genera of these zoophytes which resemble 

each other in general must be mentioned, namely 
Flustra and Lepralia. These, together with other kinds, are 
collectively called sea mats, and may be considered as 
half-way to the corals. Flustra forms flat leaf-like 
scales, which are composed of polyp cells lying side by 
side in rows, each possessing spines which give the “ leaf 
a rough feeling. The tree-like form is here no longer 
found, but each polyp is contiguous with its neighbour 
and the Flustra colony extends by budding new polyps 
and so increasing its size. A very common species is 
Е. foliacea, which is sometimes thrown up on the shore 
in large quantities after a storm. It should be noted that 
the polyps do not possess the same scope of movement 
as those in the species previously described ; they pro- 
trude their mouths armed with slender tentacles, and 
when they wish to conceal themselves they merely double 
up inside their cells. 

Lepralia has the appearance of a stony scurf that 
spreads over fronds of seaweed and over shells. Its 
formation is similar to that of Flustra, but there is only 
a single layer of cells, which is attached underneath to 
the surface upon which it has chosen to grow. 

The word coral conjures up in the mind the great reefs 
and atolls that are constructed by polyps in tropical seas, 
and it may be a surprise to some to learn that there 
are species of corals to be found round our shores. A 
fairly common kind is Caryophyllea smithii, which differs 
from all the preceding organisms 1n living a single 
life, more like an anemone. It produces a typical 
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coral skeleton of calcium 
carbonate, with which it 
surrounds itself as.a pro- 
tection against danger, 
and the rim of this is 
foliated somewhat like the 
folds of a mushroom. This 
‘skeleton is all that is 
visible of Caryophyllea 
when it is disturbed, but 
after a while the semi- 
transparent substance of 
the creature begins to 
emerge and delicately- 
tinted tentacles are put 
forth, each with a knob 
on the end. 

Yet another fairly common substance often seen on 
the seashore is a colony of coral polyps, Alcyonium 
digitatum, popularly called “ dead men’s fingers." This 
is described in detail in page 656. 

A more primitive phylum, the Porifera, or sponges, 
furnishes mankind with a very salable commodity, 
though only in the tropics do its members reach large 
proportions. Their life history is simple but remarkable. 
In the natural state a sponge is covered with tissue— 
the sponge that we buy is only the skeleton—and numer- 
ous small holes pierce this all over. The cells ‘lining 
these tubes are provided with threads that keep up a 
current of water in an inward direction; from this 
oxygen and food in the form of minute organic particles 
are extracted, and the sifted water is passed out through 
the larger holes that we can see with the naked eye. 

There are many species of sponges to be found on 
British shores, of which the commonest is probably the 
crumb-of-bread sponge (Halichondria), which forms close 
masses of some inches in thickness and varies in colour 
from white to yellow and green in the exposed places. 
Another kind that is attached to the rocks by a stalk 
is known as the purse sponge (Grantia compressa) ; , it 
may be found in wet situations protected from the air. 


SILKY SEA-HAIR 
The sea fir known as the sea-hair from its fine, thick and silky 
appearance is a species of the Sertularia genus mentioned in the 
opposite page. Each “hair” bears two rows of tiny polyps 
(seen under the microscope in page 656), so that this plant- 
animal, apparently one individual, is really a large colony. 
H. Bastm 


Our Birds and Their Eggs. 44 


HIS MAJESTY THE GOLDEN EAGLE 


[Г appearance, at least, if 


and romantic prose it ос 
we have a sober account oi 


in character, the golden eagle is our finest bi 
upies a place of almost unrivalled eminence, 
the great bird as a natural phenomenon, i 


number of photographs showing it in its haunts, on the wing and “ cl 


chapter 
with a 


up." Still more 


remarkable photographs are those reproduced in photogravure in Pages 1368 and 1369 


ISAPPOINTING though the fact may be to the more 
D romantically-minded amongst Nature-lovers, we 
are forced to admit that the golden eagle in real 

life is a very different bird from the noble creature 
we would like to imagine it. The fine appearance, the 
tremendous powers of flight, the vast strength are all 
there, it is true; the failing is one of character. For the 
golden eagle lives on small mammals such as mountain 
hares, and birds such as ptarmigan and grouse, and even 
when it is a sheep-stealer, it is only the smallest or most 
sickly lambs that fall a prey to it. Faced with the 
problem of a human intruder at its eyrie, it s round 


THE EAGLE’S RETURN 
This fine photograph shows a golden eagle about to alight at its 
eyrie after a flight above the vall S ag features are the 
upturned wing-tips as the great bird “ puts on the brake ” and the 
curious forward and downward position of the legs, as if it was 


walking on the air. A single very young eaglet oc pies the nest. 
A. Brook 


far from the nest, never venturing on such an attack as 
would be made by a tern or skua or many a smaller 
bird. oreover, though most of us doubtless think of 
the eagle as tearing its steaming victim limb from limb, 
it appears to take an especial delight in carrion, a rotting 
sheep or dead stag on the mountainside often furnishing 
it with a meal. 

At least there is no doubt of the magnificent spectacle 
which the eagle provides when on the wing. Its tre 
mendous wing-span, often nearer six than five feet, 
its massive build and fine colour, with the gold of the 
beak and feet, compel our admiration. The colour oí 
the upper parts is a rich, dark brown, and the undei parts 
are only slightly paler. The feathers of the nape, how 
ever, have a golden sheen in bright light, and the head 
is also a rather yellower brown. The base of the tail 
is white in young birds, and the other feathers, too, are 


AT HOME IN THE EYRIE 


А. Brook; Seton Gordon 


aphs in this page a good idea of the home life of our grandest bird, the golden eagle a 5 at a typic 
‚ situated on a broad ledge of a precipitous cliff; Notice in the left-hand picture that о i а 
ther with which to ornament the nest—a habit common in | f . On the right, above, the tw: 
the nes ed. 


ABOVE THE GORGE 


E је“ 


Photos, €. w. 


n. кши; 


The idea that the eagle's eyrie is perched on some inaccessible crag 

is one of the many popular fallacies connected with this bird. 

The nest shown in this photograph is quite typical, being just 

below the cliff-top, although there is a nasty drop of a hundred 
feet or more to the valley below. 


often white at the base, which gives the bird the appear- 
ance of a white-tailed eagle. z 

Often placed in a quite accessible position on some 
cliff edge, the golden eagle's eyrie consists of an enormous 
mass of sticks, which is added to every time the nest is 
used again. Each pair of birds appears to have several 
eyries, which are occupied in succession, so that one 
may be used only every third or fourth year. Sometimes, 
but not commonly, the nest is in a tree. Heather, moss 
and grass are the lining of the great stick-platform, and 
the bird seems to have a marked preference for the wood 
rush (Luzula). Like most birds of prey, the golden eagle 
is continually adding green branches, sprays of plants and 
other green material to the nest so long as there is either 
egg or young bird in it. 


HE egg of the golden eagle is white, with brownish, 
purplish, or even violet-coloured spots and blotches. 

The sole clutch of each season consists normally of two, 
occasionally of three, eggs, and if the first are destroyed, 
others are not laid. The young eaglets are covered with 
white down, and great care appears to be taken with 
their food. At first the liver of the victims is the sole 
diet of the eaglets, then portions of well-plucked birds, 
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or rabbits or other mammals that have been carefully 
skinned by the parent birds. It is only when the bird is 
several weeks old that it is given whole victims to deal 
with for itself, but even before it can fly it has adopted 
the habit, typical of birds of prey, of standing over its 
food with wings spread. The eagle uses its talons to 
kill its prey ; its beak does the “ carving " for the meal. 


Where Dwells the Eagle 


Ат one time this fine bird was relatively common in 

suitable mountainous localities all over the British 
Isles, but it is resident now only in Scotland, parts of 
Wales and the Lake District ; in the latter region especially 
it is almost extinct as a breeding species. The immature 
or unpaired birds—the latter may be several years old— 
are tremendous wanderers, and single individuals are 
seen from time to time in every part of Britain. In 
Scotland, especially in the Highlands, the bird has perhaps 
increased of recent years. Its presence or absence, its 
encouragement or persecution, depends now on the 
interests of the landowners. Where there are many 
sheep, eagles are unpopular and shepherds would not 
grieve if they were extinct. Where the district consists 
of one vast deer-forest the birds are encouraged, for they 
tend to keep down the mountain hares and also the 
grouse, which latter, by their hurried flight, often betray 
the presence of the deer-stalker to the stags. The method 


EAGLET PAIR 
Two well-grown eaglets (below) are sitting in their home, waiting 
for the return of their parents with the next meal. Although too 
young as yet to fend for themselves, they are fine birds, strong 


and fierce, and they already have that characteristic collar of 
pointed feathers which is a conspicuous feature of the adult. 


| 
| 
Photos, C. W. R. Knight — 


of hunting employed by the eagle is a soaring flight, EAGLE FLIGHTS 
followed by a bomb-like drop upon the wretched victim The eagle shown in the two photographs above is the same as that 

1 ~ : SA seen at the bottom of the page, and is perhaps the only specimen 
as it crouches, trusting to its colour for protection, on ever trained to fly “from the fist" in this country. In these pictures 


the moor or mountainside. Тһеге is no pursuit after the great expanse of the eagle's wings is clearly demonstrated. 
prey, such as we find in the peregrine, and for this reason, 


amongst others, the bird was not used in the old days of falconry, although a few golden eagles, even in recent 


times, have been trained to fly “ from the fist." The 


TAMED MAJESTY note is a high-pitched, almost dog-like, yelp or scream, 
Grand as it is in dore the golden eagle кш а рау which can often be heard when the bird is sailing, a mere 
fierce or courageous bird. he specimen seen below, on the “ fist " А уч, : У 1 
of its owner, Captain C. W. R. Knight, was trained by him for dot in the һеау ens, many hundreds of feet overhead, 
hawking, and here we see it ready to be flown at some unfortunate or even after it has passed out of sight. 


quarry. Notice the pointed ends of the wing feathers. 


Our Freshwater Fishes 10 


SHY LURKERS ON THE STREAM-BED 


THREE further members of the carp family—the bream, the silver bream and the bleak— 
are described below, together with the closely-related and, in some respects, very 


remarkable stone and spined loaches. 


The chapter also covers the miller’s thumb. as 


quaint in appearance as in name, and the burbot. freshwater cousin of the cod 


ЕЗРТТЕ the fact that none of these three last 
members of the carp family, the bream, the 
silver bream and the bleak, is ranked very high 

by the angler, they are all fish that may readily fall to 
the bait of the beginner in angling, for they are notoriously 
easy to catch. Though generally suffering the indignity 
of being used as bait themselves, they can be eaten, and 
the Continent, as so often, shows us the way to use a 
food supply which we neglect. 

Considerably larger than the other two, the common 
bream (Abramis brama) has been taken in our rivers up 
to а weight of eleven pounds. Its distribution is confined 
chiefly to the east and south of this country, while abroad 
it is found all over central Europe. Its shape is that of a 
typical carp with the body deep, the head small, and the 
mouth terminal. The colour on the back is a dark 
brownish-green, which shades ‘to silver below, and the 
fins are also dark. Of these the dorsal fin is the most 
prominent, originating half way along the back and 
sticking up at an abrupt angle. At most times during 
the hours of daylight the bream is a wary fish and stays 
near the bottom in deep and fairly slow-running water. 
It seeks its food—mostly insect larvae and worms—here 
in the mud and remains inconspicuous in the cloud it 

` stirs up during the process. In the spawning season, 
which is May and June, shoals of bream move into the 
shallows, and great commotions take place, the surface 
of the water being broken by frequent leaps and swirls. 
The eggs are demersal and adhere to the stems of water 
plants, and the young larvae take from seven to twenty- 
one days to hatch. 

In order to distinguish the silver bream, or white 


bream (Blicca bjoernka), from the common bream it is _ 


only necessary to examine the pectoral and pelvic fins, 


EGGS OF THE BREAM 
Above, magnified by about five diameters, are seen a few of the 
yellowish eggs of the common bream, adhering to filamentous 
algae at the bottom of the stream. Each female lays from 
200,000 to 300,000 eggs. The tiny white spots in the photograph 
are minute bubbles of gas produced by the algae. 


which in the former fish show a considerable amount о! 
orange colour. In addition, the white bream, as its name 
implies, is considerably lighter in hue, and does not run 
to any great size; very few have been taken over a foot 
in length. While plentiful on the Continent. this fish is 


distinctly rare in Britain, its range being confined to 
some of the eastern counties, where its life habits are 
very similar to those of the common bream 


As a 


A. E. Hodge; №. S. Berridge f 
SILVER AND COMMON 


In the two photographs above, the distinguishing features of the 

silver bream, or white bream (upper picture}, and the common 

bream (lower picture) are made visible, chief among them being 

the deeper colour of the former's fins and the lighter, more silvery 
hues of its body. Both these fish are bottom feeders. 


general rule, however, although it is a typical bottom 
feeder, it prefers fairly shallow water. 

The bleak (Alburnus lucidus) is a smaller fish than 
either of the foregoing and has a more elongated body. 
In colour it is silvery with a darker tint on the back, 
and it is found in shallow water in most of the English 
and Welsh counties except in the extreme north. The 
bleak seems to have carried the spawning-time liveliness 
of the bream into its ordinary routine, for, especially 
when the weather is warm, it may be seen leaping about 
actively аб {һе surface in search of tood. Spawning takes 
place in the spring and the eggs are demersal, being 
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` state. 


W. S. Berridge 


GLITTERING BLEAK 
This photograph of a bleak gives some indication of the silvery 
scales from which its commercial importance is derived, for the 
silvery pigment is used in the manufacture of artificial pearls. 
Anglers also value this fish, not for its flesh, but because bleak 
are perhaps the best live bait for pike-fishing. 


attached to stones or weeds in the shallow runs of the 
streams. Bleak are of little account for their eating 
qualities, but a thriving trade is carried on abroad in the 
scales of this fish. These are collected in great quantities 
and scraped, the ultimate product being a silver essence, 
which is used for coating the insides of glass beads to 
produce artificial pearls. For this purpose thousands of 
the fish are killed yearly. 


A family of fish which is very closely related to the 
carps is that of the loaches (Cobitidae). They are quite 
easily distinguished, for their elongated shape, dappled 
markings, unforked caudal fin and the possession of 
barbels at once betray them. There are two British 
species, the stone loach (Cobitis barbatula) and the spined 
loach (C. taenia), the former of which has two short and 
four long barbels and the latter six barbels of the same 
length. They are both small lurkers on the river bottom, 
and may often be caught by turning over the stones of 
the stream-bed under which they hide. 


ERHAPS the most remarkable point about loaches is 
their additional breathing apparatus, which is brought 

into play when their usual method fails them. Their 
favourite habitat is stagnant water, which in hot summer 
weather is very liable to become deficient in oxygen or 
even dry ир. When the oxygen content of the water 
descends below a certain level the loach rises to the 
surface, gulps in а bubble of air, which passes down its 
alimentary canal and in time is ejected at the other end. 
Тї has been possible to prove by analvsis of the expelled 
air bubble that it contains more carbon dioxide and less 
oxygen than when the fish took it in, thus showing 
beyond doubt that intestinal respiration has taken 
place. Experiments with different kinds of water have 


‘also demonstrated that the loach will increase this intake 


of air as the oxygen content goes down, until, in water 
which has been .boiled and еп cooled, sixty-seven 
bubbles are taken in during an hour. 

If a pond dries up completely, the loach remains in the 
mud breathing through its intestine, the functioning of 
the gills being entirely suspended, and thus it remains 
until the rains come to restore the pond to its original 
This extraordinary proceeding is not confined to 


the loaches, for a number of tropical fish have the same 


habits; it is termed aestivation (Lat. aestas, summer). 


We now come to a very insignificant inhabitant of our 
streams, which seems to be nearly all head. This is the 
miller’s thumb (Cottus gobio). It is a miniature edition 
of its saltwater relative, the father-lasher (see pages 1160— 
1161), generally measuring three or four inches only, and 
having the usual twin dorsal and enlarged pectoral fins of its 
family. The body is blotched with darker markings and 
the fins are banded with lines of black spots. In spite 
of its small size the miller's thumb is a ferocious little 
creature and will attack minnows or gudgeons that are 
as big as itself, besides the insects, crustacea and small 
fry which make up the balance of its diet. Its habits 
are secretive, for it never leaves the bottom, spending 
most of its time in hiding beneath stones or weeds. 

In spawning time, which is early in the spring, the 
miller's thumb lays its eggs in a hollow scooped out in 
the gravel, and the male remains on guard until the 
larvae hatch out after about four weeks. 


UR last bottom-living species is the burbot (Lota 
vulgaris), also called the eel-pout. This is a rare 
British fish, being found only south of Durham, and 
has the distinction of being the only freshwater fish of 
the cod family. It spawns during the winter, its young 
closely resembling those of the ling. It is recognizable 
by its fins, of which the larger posterior half of the 
dorsal and also the anal are joined with the caudal. 


Photos, S. €, Johnson 


LOACH AND MILLER'S THUMB 
Both the loach—the spined species is illustrated in the upper of 
the two photographs above—and the miller's thumb (lower photo- 
graph) lurk at the bottom of the stream. The latter, also called 
the freshwater bullhead, is notable for its flat head, which was 
supposed to resemble in shape the flattened thumb of the miller. 
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Grasses, Sedges, Reeds and Rushes 4 


GRASSES OF THE MEADOWS AND WASTE PLACES 


Tus is the last of four chapters given up to an account of some of the grasses most commonly 

found in our countryside, and in it we are told of the cultivated grasses of the hayfield 

and of such species as spring up without Man's agency in the unploughed corners of fields, 
beside the roads and tracks and on railway and canal embankments 


RASS is found everywhere, and that is why such a 
G vast number of species exist, for, flourishing as it 
does in every conceivable type of habitat and 
climate, a different grass is formed by every different 
set of conditions of soil, temperature, rainfall, and so 
on. To illustrate this point, comparisons may be made 
between this chapter and those on the grasses of the 
woods (page 1157) and the grasses of downland and 
marsh (page 1318). Of the meadow grasses, many of 
which form important constituents of hay, all have 
perennial rootstocks, and it is by means of these that they 
spread and grow, since the flower-heads are normally 
cut down by the hay-makers before they have scattered 
their seeds. 

The uniform golden tinge of the hayfield in flowering 
time—if it ever reaches that stage—is due in no small 
measure to the golden brown of the meadow fox-tail 
(Alopecurus pratensis), the second half of whose English 
name is explained by the shape of the flower-head— 
a compact but slightly ragged spike. The anthers are 
of a mauvish hue, so that the grass has a soft glow in the 
sunshine—a glow made all the softer by the hairy nature 
of the grass, the glumes, raised about two feet above 
the ground, having a thin, hair-like awn. Another 
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meadow grass bearing a "tail" name is Cynosurus 
cristatus, the crested dog’s-tail, which has fine, tall 
stems, emerging from a low tuft of radical leaves and 
surmounted by narrow and very symmetrical flower- 
heads from one to three inches long. Not so tall as the 
other—perhaps only twelve inches in height—the dog’s- 
tail is compensated for its lack of inches by the extreme 
toughness of its fibrous stems, which are hard, smooth 
and polished; they also sometimes grow in a zig-zag 
fashion, made necessary. by the weight of the flower- 
heads. The blades are small and insignificant, and, 
apart from the radical leaves, there is normally only one 
to each stem. 

A third “ tail " grass of the meadows is the meadow 
cat's-tail, PAleum pratense, which has a beautiful, furry 
flower-head, long and very narrow and compact, varying 
in length from one to six inches. The stem is stout and 


Photos, H. Bastin 


‘TAILS’ AND POAS 


The four grass specimens illustrated in this page comprise two 


“tail” grasses and two poas. In the adjoining column are the 
meadow fox-tail (left) and the crested dog’s-tail (right), both 
attractive in colour and shape; while above are the annual poa 
(left) and meadow poa (right), both common species. 
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very upright, rising sometimes to a height of three feet. 
Though so soft in appearance, this grass 15 harsh to the 
touch, and the neat flower-head is bristly and strongly 
awned. The blades are wide and ribbon-like, but have 
sharp edges. Pale colours characterize this pretty 
grass, pale green spikes bearing pale yellow anthers with 
pale purple flecks on the outer surfaces of the glumes. 
Very different in character and appearance is Briza 
media, the common quake grass, which attracts attention 
in very early summer, but is quite inconspicuous later 
in the year, when other grasses have outgrown it. This 
has very fine, silky stems that quiver in the lightest 
breeze, with very loose panicles of single flowers, something 
like the melic’s, shaking and bobbing in the moving air. 
Every little glume bears alternate bands of green and 
purple, which give the grass an iridescent appearance 
as it shimmers in the field. Varying in height from a few 
inches to one foot, the little quake grass lacks blades, 
save a few radical leaves ; it is found mainly only in the 
south and Midlands, its delicate constitution making it 
impossible for it to flourish in the colder north. 
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Perhaps the commonest of meadow grasses are the 
poas, annual and meadow, Poa annua and P. pratensis 
respectively, which are largely what most people mean 
when they talk of “ grass”; they are green throughout 
and rise to no great height, except when the meadow poa 
finds itself in favourable conditions and raises its three- 


‘inch-long panicles two feet above the soil. Р. pratensis 


flowers in summer, but P. annua flowers all the year 
round, except in the depth of winter, spreading far and 


wide. If these are the least interesting of the meadow . 


grasses, our next subject, sweet anthoxanth or sweet 


Photos, H. Bastin 


SOWN AND SELF-SOWN 


Sweet vernal is the name of the left-hand grass in the adjoining 
column; this is a sweetly-scented component of many hay 
mixtures. The grass next to it (the wild oat) and the pair above 
(false oat, left, and wall barley), though they bear the names of 
cereals, are useless weeds that spring up everywhere. 
vernal, Anthoxanthum odoratum, is one of the most 
attractive—if not in appearance, at least in scent. This 
is the grass that contributes most to the delicious smell 
of new-mown hay, which is one of the great attractions 
of an English summer. Though slim and inconspicuous, 
it is a hardy grass, blooming three times in the year 
and withstanding most adverse conditions with great 
fortitude. The stems are tallish but thin, the blades 
narrow but short, and the flower-head of the typical 
"he loves me, he loves me not” variety—i.e. a close 
spikelet with alternate glumes up its length. 


OMING now to the grasses of the waste places—the 
corners of cultivated fields, the waysides and hedge- 
rows, railway embankments, cracks in walls and pavements, 
and so forth—we find a series of very hardy plants, 
capable of withstanding the least favourable conditions} 
often lacking light and air as well as much nutriment 
from the poor soil. These include three which are closely 
related to more delicate cereals, the wild and false oats 
and the wall barley. Avena fatua, the wild oat, very 
closely resembles the true oat, and is often found as а: 
weed in cornfields. It is shorter than the cultivated 
cereal, but has the same easily-swayed, long-awned 
flowers, arranged in a loose panicle with fine stems which 
bend beneath their weight. The main stem is stouter, 
and at each node has a small ring of what looks like fur. 
Silvery green is its general colour, making an attractive 
contrast with the scarlet poppies in the cornfields. This is 
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PERSISTENT WEEDS 


_ r 
Photos, H. Bastin 


The nut-like flower-heads of the soft brome grass (left) offer a strong 
contrast to those hairy spikes of its close relative, the barren 
brome (centre), while a third type is seen in the heads of the 
twitch or couch grass (right). All—and especially the last—are 
weeds of which farmer and gardener would willingly be rid. 


an annual and not a perennial grass, whence perhaps its 
seeds are so well provided with awns. 

The false oat (Arrhenatherum avenaceum), details of 
which are given in the illustrations in page 975, is quite 
unlike its wild and cultivated cousins, having much 
closer and narrower flower-heads, which do not droop 
or quiver in the breeze as theirs do. This grass is 
harsh to the touch, the polished glumes having long and 
sharp awns and the broad blades sharp edges. It reaches 
a height of three feet in places and grows everywhere 
and anywhere, in town and country. 


Revealers of Nature. 44 


WILLIAM SMITH 


$ HE father of stratigraphical geology ” 
is a cumbersome enough title, 
but it alone describes the position 


geometry and became an assistant surveyor 
—than which probably no occupation is 
better suited to the amateur geologist. 


Wall barley (Hordeum murinum) is not strikingly 
dissimilar in appearance from true barley, except that it is 
less graceful and coarser. This is a spiky, hairy grass, 
the flower-heads being covered with the long, upright 
awns, amongst which tiny insects and mites gather. 
Short and stocky, this energetic grass grows to a height of 
about one and a half feet and its colour 1з а bright and 
conspicuous green. It is most frequently seen in waste 
places in towns, where it grows in tufts in every derelict 
space. It is an annual, but its seeding system is so well 
developed that it flourishes and increases as well as any 
perennial. Its name is due to its ability to thrive even 
in the scanty soil on the top of a weather-beaten wall. 


Nes? come two species of brome, the soft brome, or 

lop grass (Bromus mollis), and the barren brome (8. 
sterilis). The former, true to its name, has soft 
twisted leaves and its flower-heads are endowed with a 
hairy growth. Glaucous in colour, the flowers > 
compact and small, and form a close bunch at the hea 
of a stem from one to two feet tall. They are banded 
and shaped in a manner not unlike those of the quake 
grass. Barren brome is similar in appearance to the 
oats, having long, hairy awns and the same narrowly 
triangular flower-spikelets. Its stems are similarly fine, 
and it, too, sways gracefully in the wind. 

Finally, we come to two common and generally dis 
liked grasses, which spread everywhere to the annoyance 
of gardeners, for they are coarse and choke the life 
out of other plants. These are Lolium perenne, the way 
bent, a relative of the rye grass, and couch grass, 
Agropyron repens. Both are perennial, and the latte: 
has a creeping rootstock which is almost impossible to 
eradicate and makes it one of the most troublesome weeds. 
Way bent is another of the “ һе loves me, he loves me 
not" grasses, the spikelets being arranged alternately 
and very regularly for a long distance up the stem. 


and 


books and drawings, and adopt a sort of 
nomadic existence, lecturing and staying 
with patrons who valued his stratigraphical 
work. Settling first at Scarborough, where 
he designed the museum, and later as a 
land steward at Hackness, he slowly mended 
his fortunes through the good offices of 
friends, reaching the peak of his career 


Socie 


in scientific history of William Smith, 
known as “ Strata” Smith, the English 
surveyor and engineer who first discovered 
that the succession of strata could be traced 
and dated from the nature of the fossils 
found therein. The value of Smith’s work 
has never been questioned, though it 
brought him little reward in his own time ; 
it consisted of one of the most important 
geological discoveries of all time, the in- 
vention of a system of classification of rocks 
that has never been outmoded and a method 
of determining their age which is in use 
today and is likely to remain so while 
geology endures. This system, based as it is 
apog the existence of fossils, has its limits, 
* of course, since many of the oldest rocks 
contain no fossils, but, so far as fossiliferous 
rocks are concerned, it is almost incredible, 
in view of its value to geologists and 
palaeontologists, that no one had thought 
of it before. ў 
Born оп March 23, 1769, at Churchill, 
Oxon., William Smith was from his child- 
hood a collector of fossils. Luckily his 
family's ideas for his career did not run 
counter to his tastes; he taught himself 


His reputation as a surveyor and engineer 
soon reached considerable proportions, 
and he became the most sought-after 
practitioner for drainage engineering in 
marshy districts and in flooded coal mines. 
By 1800 he was in constant demand for 
this type of work, travelling thousands of 
miles annually in the pursuit of his 
profession. In this way he came to obtain 
a detailed knowledge of the strata of 
practically the whole of Great Britain, 
and first began to visualize his great dis- 
covery. The latter, embodied in a geological 
map, first sketched out in 1796 and 
ultimately published in 1815, seriously 
interfered with his career, however, and he 
soon began to neglect engineering for 
geology, with the result that fame came 
to him only in the midst of poverty. Of a 
dilatory frame of mind and almost incapable 
of expressing himself on paper, Smith 
wasted an enormous amount of precious 
time in discussion'and procrastination before 
embarking on his geological enterprises, 
although in business he was astute enough. 
The consequence was that in 1819 he was 
forced to sell up his home, his papers, 
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in 1831, when the Geological 
Wollaston medal and the title of “ The 
Father of British Geology ”' were together 
conferred upon him. He died on August 
28, 1839, one of his last official acts 
being to sit as a member of the committee ` 
that decided on the stone with which the 
Houses of Parliament were built. 

Among engineers, Smith remains known 
for a large number of devices which he 
invented to simplify his surveying and 
engineering work, but his geological 
reputation far outweighs this. As the 
first to “ put two and two together " in 
the realm of stratigraphical geology, he 
immeasurably clarified problems that had 
exercised all earlier geologists, threw a 
considerable light on the past history of 
evolution, and brought home the realities 
of the larger science of geology to every 
fossil hunter and collector. His only 
complete geological work, apart from his 
map, “А Stratigraphical System of 
Organized Fossils," was published in 1817, 
but it was rather in his conversations and 
discussions with other scientists that he 
passed on his wealth of knowledge. 


IN COLOURFUL. VARIETY 


MOTH CATERPILLARS 


Above are represented in approximately their actual colouting and about life-size forty caterpillars of British buttertles and moths. 

BUTTERFLIES. 1 Purple emperor. 2 Small tortoiseshell. 3 Meadow brown. 4 Brimstone. 5 Common blue. ó Silver-washed fritillary. 7 Large white 
8 Swallow-tail, 9 Peacock. 

Мотн5. 10 Light emerald. 11 Magpie. 12 Herald. 13 November moth. 14 Grey dagger. 15 Burnished brass. 16 Вий-цр. 17 Poplar памк. 15 Dark 
arches. 19 Drinker. 20 September thorn. 21 Goat. 22 Emperor. 23 Cinnabar. 24 Lobster. 25 Six-spot burnet. 26 Privet hawk. 27 Angie-shades. 
28 Lappet. 29 Brignt-line brown-eye. 30 Death’s head hawk. 31 Common yellow underwing. 32 Vapourer. 33 Pale tussock. 34 Lackey. 35 Large 
thorn. 36 Dark crimson underwing. 37 Puss. 38 Pepper and salt. 39 Gold-tail. 40 Oak-egear. 
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Our Butterflies and Moths. 22 


A CHAPTER ON CATERPILLARS 


VERY butterfly and moth passes through a caterpillar stage before its emergence ; 
^ - as a 
E perfect insect, and a very large number of different larvae are described in Ni pages, 


This chapter, however, is given up to a study of the caterpillar as caterpillar, and, appro- 
priately enough, it is ‘faced by a plate.in which are reproduced in о thelr 


actual colouring and size forty of our most representative species 


‘© colour plate opposite, as well as the many 
jp photographs in the preceding chapters of this 
variety in size and form of the caterpillars which 
n be found in the British Isles. In the chapters 
ol this section, too, the various types of caterpillars are 
Пу described—loopers, woolly bears, case-bearers, 
nd so on—but a short account of the internal anatomy 
'nd the general organization of the caterpillar may not 
be out of place here. 
Most people, even many 
of those who have 
collected or who still | 
collect butterflies and ` 
moths, regard the 
caterpillar as one stage 
in the insect's life and 
the pupa as another, and 
this idea is strengthened 
by the fact that insects which have a grub or caterpillar— 
in other words, a larva—and a pupa are said to have a 
complete metamorphosis, whereas those, such as the 
grasshoppers and dragon-flies and Hemiptera, in which 
the young closely resemble the adult. throughout their 
development, have, as it were, no apparent pupal stage. | 
Actually, the moth is developing all the time, from the 
moment when the caterpillar hatches from the egg to 
the time when the pupal skin splits and the adult emerges. 
The change fróm caterpillar to pupa appears to be very 
sudden and is conspicuous because of the different 
appearance of the insect in these two stages. This is 
especially so in the Lepidoptera, for in some forms of 
Hymenoptera the pupa resembles the larva very closely 
indeed, at least so far as regards colour and texture, for 
the first part of its existence. 


section, gives à good idea of the enormous. 


prolegs. 


ow, when we examine a pupa, one of the first things 
we are bound to notice is the presence, on the out- 
side, of the neatly folded appendages—wings, antennae, 
legs—of the adult insect, and these seem to have appeared 
suddenly, as if from nowhere. Actually, if we were to 
dissect a caterpillar that was approaching the time for 
pupation, we should find these organs already developed, 
underneath the larval skin. The quiescent period just. 
before the pupa appears is known usually as the pre- 
pupal stage, and it is then that the appendages are taking 
form, before the splitting of the skin» It should be noted 
that in certain flies (see page 1405) the larval skin is not 
split open, but remains as a covering for the pupa, which 
is developed within it. Such a pupa is called coarctate 
("pressed together"), as opposed to the typically 
obtect (“ covered”) pupa found in the Lepidoptera. 


CATERPILLAR'S COMPONENTS. 


too small to be visible to the naked eye. 


As indicated above, the development of the various 
appendages of the adult insect takes place all the while 
that the caterpillar is growing up, though only careful 
and knowledgeable dissection will reveal them. The 
appendages are visible inside the body of the cater- 
pillar in the form of what are called imaginal buds; 
these look very like little buds on the upper or lower 
surface of the thoracic segments, according to whether 
they are the buds of legs or wings. Something of this 
sort can be seen, by a 
person who has по 
knowledge of dissection, 
in the  rudimentary 
wings of the  grass- 
hoppers and other 


The above diagram represents a typical and perf2ct caterpillar. Note that all forms in which the 

the eight pairs of legs are present, three thoracic pairs and five pairs of wings are developing 
The round dotsin the creature's sides are the spiracles through 

which it breathes. The head is divided into two sections and the eyes are throughout the nymphal 


. Stages, for in such forms, 
although the legs are well-developed from the first, the 
wings appear only as external, imaginal buds, Not only 
the external, but also the internal organs are developed 
in the larval stages, although the final, sudden change 
to the adult stage occurs in the pupa. The reason 


H. Bastin 


TRUE TO TYPE 


he caterpillars of all our butterflies are normal and typical 
H ENDE. of their legs ; and that seen above, the larva of 
the swallow-tail butterfly, is a good example. As photo- 
graphed, the head in this individual is rather sunk on to the 
thoracic legs, but the five pairs of prolegs are clearly visible. 
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for this final, sudden, very rapid development 
is obvious, for, in the butterflies and moths 
especially, the adult has to be fitted for a 
completely different mode of life from that 
which suited the larva. Various organs that 
were essential to the larva—the alimentary 
canal, for instance—are hardly necessary in 
the adult, which in some forms does not feed 
at all, and in none takes much food. But in 
spite of the sudden breaking down of some 
tissues and rapid building up of others in the 
pupa, it must be realized that. the organs of 
the adult are all present in the caterpillar, 
waiting for the signal to develop. 


of “ dazzle ” painting long before its utilization 
in disguising ships and guns during the Great 
War. The lackey moth caterpillar (see page 936) 
is another brilliant insect whose longitudinal 
stripes of various colours help considerably to 
disguise it when it is feeding on the black- 
thorn hedge. These are examples of natural 
protection, which in many plain green or brown 
forms is more obvious. 

The presence of hairs on many caterpillars is 
protection of a physical nature, so to speak, for 
. it makes them unpalatable to birds, and, in 
some species, the hairs are capable of inflicting 
a rash even on the human skin. On a cater- 


: ~ . PERFECT PUPA villa : 5 ze nlan 
Returning once more to the outward appear- r, qis “ideal” анан pillar the hairs are arranged оп a definite plan, 


ance of the caterpillar, we find this beautifully see 1, eye; 2, proboscis; and many forms are classified, basically, by 
: 3, leg$; 4, antennae; ES E B “The 

adapted to the mode of life. Some forms 2 ings. The hind the number and position of the hairs. The 
burrow in wood or in stems—e.g. the goat wings and the forelegs head is really a hardened box of skin covering 
g 8 t 


moth, page 1498 ; these, therefore, have a very 
heavily developed shield on the first segment of the 
body, herein showing a convergence to the form of the 
larvae of wood-boring beetles such as the stag beetle 
(page 666). Others, which live on rough-barked trees, 
are brown or grey, and, perhaps, have their bodies 
covered with little protuberances which help them to 
resemble twigs. In the geometrid forms, this likeness is 
heightened by the absence of several pairs of prolegs, 
giving the larva the charac- ,, 
teristic "stick" appearance | 
(see pages 556 to 558). 
Again, a resemblance to 
the leaves of the tree on 


which the insect feeds may 
also be of use, and here 
Nature often surprises us 
with the brilliance of her 
colour schemes. Place the 
puss caterpillar (see page 
754) on a piece of wood 
or a table, and it is an 
outstanding object, its 
-. colour scheme at once 
. attracting attention ; but 
put it among the twigs 


TUFTED COAT 


are hidden. 


TWO ‘TAILS’ 
In the puss caterpillar, of which a fine specimen is seen above, 
the anal claspers, as the last pair of prolegs is usually called, 
have disappeared, and the other four pairs are being used to 
grip the stem. Notice the two “ tails,’ 
replaced the claspers, curved over the creature’s back. This 
caterpillar is described in pages 753-755- 


the first segment, a fact which is obvious when 
the caterpillar changes its skin, for it seems to be shed- 
ding its head! The picture of poplar hawk caterpillars 
in page 878 shows this extremely well. On the head there 
are two very small, hair-like antennae, and there are 
twelve eyes, six on either side, simple in nature and 
not, like the eyes of the adult insect, consisting of а 
mass of innumerable tiny lenses. The prolegs are a 
development of those found in the embryo of all insects, 
: and are armed with hooks, 
or crotchets, as they are 
called, the nature of which 
is another of the minute 
features on which caterpillar 
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* which appear to have 


classification is based. 
The true legs remain in 
the adult stage, and the 
antennae, like the eyes, 
are replaced by a set of 
far more advanced organs. 
The biting jaws of the 
caterpillar are simple, and 
they, too, are replaced 
by a series of mouth-parts 
adapted to а sucking 


habit. But whenever a SAFE MINIMUM 


Whereas many caterpillars are 
more or less smooth, those of the 
moths of the tiger moth group 
are usually very hairy, as, for 
example, that of the larva of 
the garden tiger, seen above. 
The hairs assume a definite plan. 


and leaves of the black 
poplar, one of its chief 
food plants, and it disap- 
pears from view. Nature, 
we see, discovered the value 


caterpillar is examined, it 
must be borne in mind 
that, inside it, the parts 
of the moth or butterfly 
are already being made. 
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In the looper or stick caterpillars 
three of the pairs of prolegs have 
disappeared, only the last pair 
and the anal claspers being left. 
These, it would seem, con- 
stitute the minimum with which 
the insect can maintain a hold. 
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RARER MEMBERS OF THE PASSERINE GROUP 


More than а hundred and fifty distinct avian species are described in the preceding chapters 
included in this section, but there still remain a number of other birds which, though not 
So important, perhaps, as most of those already dealt with, are, none the less, well worthy 


of the attention of the ornithological student. 


In this chapter, for example, we meet the 


redstarts, the grasshopper warblers, the Dartford warbler, the firecrest, and, smallest 
of British birds, the golden-crested wren 


N the earlier chapters of this section a great deal of 
space is devoted to our representatives of the 
large group of Passerine birds, but these are 50 

numerous that some species have had only brief notice, 
and others have not yet been described. Of these latter, 
several species are dealt with here, including the last 
important species which breed in Britain. None of them 
is very common, and one, the Dartford warbler, is still 
restricted more or less to several small areas, chiefly in 
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the south of England. Nevertheless, they are birds 
which the rambler may come across if he is in a likely 
spot, and they are distinctive, fascinating species. 

The redstart is one of our handsomest birds ; indeed, 
many people would be inclined to call it the finest of all 
our Passeres, so far as plumage is concerned. The 
general impression when one sees the redstart for the 
first time is that of a small bird with grey-black fore- 
parts and reddish, almost flame-coloured rump, tail and 
underparts. Actually, this red colour, which is perhaps 
best described as a brilliant orange-chestnut, covers the 
flanks and under wing-coverts as well as the upper part 
of the breast, below which it shades to buff and yellowish- 
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white on the belly. The chin, lower part of the face 
and throat are black, and the forehead is white in the 
cock bird. In the hen all the colours are duller, and the 
upper parts are brownish rather than grey. 

Belonging to the thrush family, the redstart has the 
upright carriage and neat, well-groomed appearance 
found in such of its relatives as the blackbird and the 
redbreast. In the fields, it has many of the characteristics 
of the whinchat or stonechat, flying along ahead of the 
rambler, perching and flicking its tail up and down or 
from side to side, the red of the tail attracting instant 
attention. On the ground, its attitudes are similar to 
those of the redbreast, especially when the bird is feeding. 
The redstart, however, is fonder of taking food on the 
wing than its relatives, and will often hawk after passing 
insects, darting out suddenly from a perch on a bush or 
fence almost in the manner of a flycatcher. 


REDSTARTS AT HOME 


The redstart, one of our less common birds, builds usually in 

holes in trees or old walls, and these pictures show the cock and 

hen birds at the entrance to their nesting site. The cock 

(photograph below) is a handsome fellow, with his black patch 
on the neck and throat and whitish crown. 


Photos . J. Hosking 


DEEP IN THE GRASS 

- One of the hardest to locate, the nest of the grasshopper warbler 
is concealed deep in a tuft of grasses. Above, we see the bird 
feeding its family, and, on the right, a typical nest—in this case 


with six eggs, the maximum complement. The speckled 
markings on the eggs are thicker round oné~end than the other. 


Despite the fact that the redstart is a summer visitor 
in almost all parts of Britain, it is not usually a bird of the 
urban districts. It is fairly catholic in its choice of 
nesting sites. Open woodlands and old parks, especially 
where there are decaying trees or ruined masonry, are 
perhaps its most favoured haunts, and it is in holes and 
cracks in trees or walls that we usually find the nest. 
Sometimes, however, like the redbreast, it will build in 
a bush or a hole in a bank. Grass, mosses, rootlets and 
similar material are used, hair and feathers forming the 
lining. The eggs are a brilliant blue, and number from 
five to eight ; often a pair of the birds will return several 
years to the same site. 


Black Redstarts in Britain 

HE black redstart is the only bird with which anyone 

is likely to confuse the common species, for it has a 
chestnut rump and tail. The rest of its plumage shades 
from black on the head and under the chin, and grey on 
the upper parts, to white on the belly ; there is a white. 
patch on the wings, which are browner than the rest of 
the bird. This species is a regular winter visitor and 
bird of passage, the former in the extreme south-west, 
the latter chiefly in Yorkshire; in Wales it is both. 


Since the period it spends in this country is roughly from 
October to March or April, it almost exactly fills in the 
gap when the common species is absent. 

As regards song, the redstart has попе to speak of— 
only a few warbled notes like an abbreviated edition of 
the robin’s song—and the same may be said of our next 
species, the grasshopper warbler. The sound to which 
this bird owes its name is scarcely a song, but rather a 
continuous noise, not unlike that heard when the line is 
being steadily pulled off a fishing reel, and bearing little 
resemblance to the chirping of the grasshopper. Ti 
anyone who has never heard of the grasshopper warbk 
the sound is apt to be puzzling, for even if the observe: 
is close to the bird it is quite possible that he will fail 
to connect the sound with its presence, until to hi 


surprise he discovers that the occurrence of the sound 
coincides with the bird's movements. 

Rough, marshy commons, the edges of woods bordering 
on wide expanses of marshland, and, in the north, the 
moors themselves, are the haunts of this little warbler, 
which is nowhere very abundant, though it is widely 
distributed. Like most warblers, it is a migrant, arriving 
in April and leaving us between August and October. 
From April until late July the song may be heard, most 
often in the early morning and at dusk. Sometimes one 
may come across a stretch of country where the birds 
seem quite common, and in such a district one may pass 
an hour or more, moving all the time, but never out of 
earshot of one or other of the birds. Even on such 
occasions as this, however, one may never see the grass- 
hopper warbler, for it is a retiring bird, and spends most 
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of its time deep in the bushes or the herbage of the 
marsh, feeding on insects amongst the tall stems. 

This is one of those warblers to whose plumage 
description does less than justice. It is brown above, 
with a greenish tinge, the darker centres of the feathers 
giving a streaked effect, while the tail may be faintly 
barred. Below, pale brown is the general colour, but this 
fades on the chin almost to white.- Not only the retiring 
habits of the bird but also the skill with which the nest 
is hidden make it difficult to find. Deep down amongst 
the grass stems, or in the general mass of waterside 
herbage we must look, but even when we think we have 
located a nest it is never an easy matter to find it. The 
birds themselves slip away with amazing skill, in and 
out of the grass and plants, and when we reach the place 
where the sound came from there is no sign of life ; then, 
to our irritation, the “ reeling " begins again, a hundred 
yards off, behind us or to one side. 


M?» of grasses, sometimes of moss, lined with finer 

grasses, the nest is always near the ground. From 
four to six whitish eggs, with innumerable tiny red spots, 
are laid, often very late in the season. The young are 
fed on insects, which, together with spiders, wood-lice 
and similar small forms of life, seem to be the chief item 
in the bird's menu. 

A closely related species, Savi's grasshopper warbler, 
bred in Britain in former times, as late as 1856, and though 
there is not much chance of its returning, it is one of those 
birds which might manage to re-establish itself, now that 
the broads and fens which it haunted are so strictly 
preserved as bird sanctuaries. It is a slightly larger, 
redder bird than our common species, and has a similar 
wide and round-ended tail. , 

One of the most interesting of all our smaller birds 
is the Dartford warbler, named after the locality in Kent 
where it was formerly common. It has the merit, in 
the eyes of the rambler, of being unlike any other of 


é 


. Brook: Н. №. Southern 


RARE SOUTHERNER 


The Dartford warbler, one of our most local resident birds as 
well as one of the smallest—if its long tail be excluded—nests . 
in heathy districts in the south of England, building its home 
deep in the heather. The cock bird seen above is in a 
characteristic pose, tail held high, while on the left below is a hen. 


our warblers, and it is 
scarcely possible to mis- 
take it for any other 
bird. This fact militates 
against the bird ever 
becoming as common as 
it might, for its very 
distinctiveness makes it 
an easy prey for the 
collector. It differs also 
from all our other 
warblers in being a per- 
manent resident, a fact 
which, considering its 
small size—it is the 
smallest of our warblers 
—is the more remark- 
able, for there seems 
little reason why this 
species should be able to 
stand our winters, when 
others, of apparently 
similar physical make-up, 
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migrate every autumn. Very hard winters, certainly, 
kill off a number of the birds, but they kill off far larger 
birds as well, and it is to the collector and to heath 
fires that we must attribute the scarcity of this species. 
Though it is found in a number of places in the 
southern and eastern counties, the Dartford warbler is 
exceedingly local, being often restricted to a very small 
area, though within that area it may be common enough 
for one to be sure of seeing one or two of the-birds at every 
visit. The cock bird, especially, looks almost black, 
certainly far darker than any other of our warblers, and 
its short, round body and long tail are also distinctive 
features. Seen close at hand, the cock is a handsome 
little bird, rich dark brown above, greyish on the head, 
brown on the wings. The outer two feathers of the tail 


PENDENT NEST 
Amongst the nests of our breeding birds that of the tiny goldcrest 
is outstanding, for it is hung from a branch, not supported, as 
are most nests, from below. The example below is suspended 
from a yew branch, and screened by numerous twigs. Аз 
pictured here, the bird is almost tife-size. 


P. Jefferson 


are white-edged and tipped with white, and the under- 
parts are rich reddish-brown ; there is white on the 
throat, usually in the form of little spots and streaks, 
especially after the moult that follows the breeding season. 

Heathy moors are the Dartford warbler's habitat, 
and the bird appears to be very particular as to the exact 
type of country it chooses. Deep heather, with thick, 
fairly low gorse bushes near at hand, seems to provide 
an ideal site, and usually the nest is cunningly hidden 
deep in the heather, but always close to gorse. The cock 
bird may give away the position of the nest, sitting on a 
neighbouring bush, his tail often held straight up at an 
angle with the back, like that of the wren. As with 
the last species, however, it is never easy to find the nest, 
even in a very small area. It is a neat, strong structure, 
firmer than that of the majority of the warblers, and 
composed of a medley of convenient materials, shoots 
of heather and grass, stems of plants growing near by, 
wool, and feathers, the last two items, together with 
fine grasses and hair, comprising the lining. The egys 
are four or five in number, yellowis! 
or greenish, with grey and brown 
markings. There are two broods, : 
provision which is very necessary for 
the survival of the birds, for fires 
frequently reduce the numbers in 
most of their haunts. 

In its notes this bird reminds onc 
of the whitethroat. The alarm, churr, 
is shorter and sharper, but there is a 
slight song which is faintly similar 
to the final part of the whitethroat's 
song. When the young are just out 
of the nest the parents flutter round 
the bush in which they are, calling 
repeatedly with alarm, passing 
between the furze bushes with 
whirring wings. It is only then, and 
when the male, with crest erect and 
tail spread wide, is sitting on the 
gorse bushes that the bird shows 
itself much, for it spends most of its 
time running or creeping among the 
heather, where it feeds on insects. 


UR smallest bird, the golden- 
crested wren, or goldcrest, is one 
of those species which the average 
rambler hardly ever sees. Until fairly 
recent years it could not be counted 
a very common bird in most parts of 
the country. Hard winters—especially 
that of 1916-17, which almost 
exterminated the bird in Britain— 
kept its numbers down, but now it has 
re-established itself, and is probably 
far more widespread than ever before. 
In winter this little bird may be 
seen in the pine woods and elsewhere, 
in the company of those flocks of 
various tits that roam to and tro 
among the trees, feeding on insects. 
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The soft, sibilant (zi-izi of the goldcrest is a sound one 
cannot miss on a winter ramble through a coniferous 
wood, though the bird itself, with its olive-green plumage 
and small size, is invisible among the foliage. In summer, 
though primarily a bird of the pine woods still, it may 
be found breeding in conifers in our gardens—often, if we 
are fortunate, in such a situation that we can watch the 
tiny birds from a distance as they flit to and from the nest. 
Since the golden-crested wren is no relative of the 
common wren the abbreviated name goldcrest is prefer- 
able. Its nest, however, resembles that of the true wren 
in being a work of art. Unlike the nests of most of our 
birds, it is suspended from the tree in which it is built, 
not supported from below or at the sides. The foliage 
of the bough forms a roof over the tiny cup, which is 
made of mosses, cobwebs and lichens. Occasionally 
cobwebs alone are used to suspend the nest, but more 
often strands of moss are woven round the twigs above. 
Sometimes the nest is only a foot or two from the ground, 


though it may be at a height of forty or fifty feet or 


even more, quite inaccessible from the bird-watcher’s 
point of view. Ivy and furze may provide suitable 
sites, but the branches of a conifer are usually chosen. 

The goldcrest’s eggs are very small, white with reddish 
dots and spots, and usually seven or eight in number ; 
nests with anything up to a dozen eggs are sometimes 
found. Two broods are often reared, and the mortality 
among the young is probably high—especially in gardens 
where cats and rats can easily reach the nests, The 


E. J. Hosking 


GOLDCREST AT HOME 
The nest of the golden-crested wren, or goldcrest, to give it its 
preferable name, is a veritable work of art. In this photograph 
—taken from above, so that it seems less pendent than is actually 
the case—the great thickness of its walls is very noticeable, and 
so, too, is the depth of the cup in which the chicks are ensconced. 


eggs are often buried in the lining of the nest, which is 
very deep and made of feathers. 

A golden line of feathers down the centre of the crown, 
with a yellow line on either side of it, gives the bird its 
name. These feathers can be raised as a crest. In the 
female the whole crest is of the same bright yellow. The 
rest of the plumage is oliye-green above, creamish 
beneath. There is a black line on either side of the yellow 
on the crown, and a dark band below two white bars 
distinguishes the wings. In the field the most noticeable 
characteristics of this bird are its sociability, its tameness 
and its resemblance in manner to the tits; the last point 
is readily understandable when we find that from the 
systematist’s point of view the goldcrest comes between 
the tits and the nuthatch and tree creeper. 

Closely related to the goldcrest is the firecrest, a not 
infrequent winter visitor, which may be distinguished 
from the other by the fact that the cheeks are whitish— 
especially above the eye—and there is a black eye-stripe. 
The underparts are paler and the back and upper parts 
generally greener than in our resident species. While 
the cock firecrest has more orange on his crown than the 
goldcrest, the hen bird has a pure yellow crest. Both 
birds are the same size, three and a half inches long. 
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Our Trees and Their Story. 45 


THE SPINDLE AND THE STRAWBERRY TREE 


OE of the most charming of the many little trees grown in Britain is the spindle, although 

its name is one that eludes all save the more than usually well-informed connoisseur of 

the ornaments of our countryside. Its features and peculiar charms are described below, 

together with an account of another quite small, and in its wild state very local, species, 
the arbutus—or strawberry tree as it is frequently styled 


HEREVER it grows, the spindle tree is one of our 
most popular species in autumn, for its berries 
are of an unusual and quite surprising beauty. 

Many people who pick them for decorating their houses 
in the late autumn months are probably quite unaware 
of the name of the tree, and even those who know the 
berries would as likely as not fail to recognize the tree 
in winter, spring or summer. It is one of those species 
which fall, from the naturalist’s point of view, into the 
. same group as the dogwood, the buckthorns and the 
privet. АП these are small, rather insignificant trees, 
but in every case the flowers or the fruit constitute a 
compensatory feature by reason of their beauty. 

Tne fruit of the spindle—its scientific name is Euonymus 
europaeus, and it is a close relative of the euonymus of 
suburban gardens—takes the form of a green, blunt- 
pointed star, with three, four or five lobes. When these 
split, on the ripening of the fruit, they are seen to have 


SPINDLE APPEARANCE 


Never a large tree, the spindle is not unattractive. Below we 
see it as it appears in winter, its fine and rather straight branches 
just beginning to shoot ; the photograph on the right gives an 
impression of its long-leaved summer foliage. 

E. J. Hosking: Н. Bastin 


cerise-coloured linings, while the seeds inside, one in 
each lobe, are a brilliant orange. These fruits are bo 
on rather delicate, angled stalks, which give the sprays 
at this time a dainty, almost Japanese, air, which i 
exceedingly decorative. The flowers which prec 

these fruits appear in late spring or early summer, and 
are small, greenish-white and of rather waxen appearance. 


Le EC pecans: See ИР ААА 


Either they have a complete set of stamens апа pistils, 
or only one sex is represented. There are four petals 
and four sepals, the former especially being very narrow. 

Never more than twenty feet or so in height, the 
spindle is more usually from twelve to fifteen feet, and 
often, when it grows in the hedge, is cut back periodically 
so that it is only half that height. It may be distinguished 
from other trees, during the winter months, by the fact 
that the twigs are smooth and are covered with con- 
spicuously greenish bark. The leaf-buds are pointed, 
and the twigs are borne in pairs on opposite sides of the 
branchlets. The leaves in summer are a rather pale 
green, of long ovate form, and pointed, with serrated 
edges; in autumn they turn pale yellow and cannot 
then be said to be of especial beauty. 
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FROM GREEN TO ORANGE 


These photographs of sprays of the spindle enable us to recognize and appreciate the details of this attractive little tree, On the left are the 

flowers, pale greenish and yellowish in colour, and decidedly unobtrusive. When autumn comes, however, the green fruits (centre photograph) 

gradually darken, dry and split (right-hand picture), revealing the brilliant orange seeds in their cerise-lined vessels. These pictures 
show also the characteristic branching of the spindle, often almost at right angles. 


Regarding the bole of the spindle, this is never of any 


' considerable girth, and it is covered with rough, greyish 


bark. The wood is very hard and exceedingly tough ; 
its former use as a material for spindles is responsible 
for the name. The young shoots are said to make a char- 
coal of particularly fine quality for drawing purposes, 
and the wood was also used for skewers and similar small 
objects, whence several alternative names of the tree, 
such as skewerwood and pegwood. Dyes were made 
from the fruits, which were also used as a purgative 
or emetic. Finally, in Scotland, according to one 
authority, the wood was made into porringers, or 
“ bickers," though what peculiar virtues made it suitable 
for this purpose is hard to discover. 


НЕ rambler will find the spindle tree all over Great 
Britain, but the same cannot be said of the straw- 
berry tree (Arbutus unedo), which is restricted in a wild 
state to a few districts in the south-west counties of 
Ireland; in other places it is found only as a tree 
planted in shrubberies or gardens. It earns its name from 
the fruits, which are not unlike round, orange-coloured 
strawberries, their surface covered with pointed рго- 
tuberances. These fruits succeed small, pinkish-white 
flowers of the bell type familiar to anyone who knows the 
wild members of the bilberry family (see page 985), to 
which this tree is closely related. 

Although more of a tree than the spindle, the arbutus 
is not of great stature, for its height never exceeds thirty 
feet even in the garden, and in its Irish home it is only 
half that height. Nevertheless, its dark, red-brown, 
rough and flaky bark, and its habit of growing from a 
single trunk rather than from a number of shoots, as 
the spindle often tends to do, entitle it to be called a 
tree rather than a shrub. Its leaves are evergreen, 
largish and dark green, ovate with serrate margins and 
of leathery consistency. The flowers are borne in racemes 
and appear very late in the year, ш September or October. 


They are often on the tree at the same time as the fruits, 
for the latter take fourteen months or so to ripen. When 
ripe, they are edible, but not very palatable, being rough 
and rather bitter. The wood of the arbutus is very dark 
and has often a fine figure, but, being found only in small 
quantities, is unsuitable for making into anything but 
small boxes, toys, etc. 


ORANGE ‘STRAWBERRIES ' 
Although it grows wild in Ireland, the arbutus or strawberry tree 
is a planted species so far as Great Britain is concerned. It is 
interesting that, as shown in this photograph, the pink and 
white flowers (at the top of the picture), leaves and (at the bottom) 
the ripened “ strawberries " may often all be seen together. 
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The Landscape of Our Land. 27 


WHERE WALES AND ENGLAND MEET 


THe district from the Bristol Channel to the Wrekin is not only one of the most storied in 

our island, but also one whose scenic endowment is peculiarly prone to enchant our eyes 

with its beauty. In this chapter the geologic foundations of its landscape are laid bare ; 

and, roaming over the Cotswolds and the Malverns, Exmoor and the Welsh Marches, we 
see much that hitherto has been hidden and perhaps altogether unsuspected 


НЕ area to be described in this chapter, stretching 
from Shrewsbury in the north to Bristol in the 
south along the border between Wales and 

England, can be conveniently divided into two portions : 
the first, the southern division comprising the Bristol 
and Gloucester area, and the second the Welsh Marches 
proper northwards from the head of the Severn estuary. 
The geology of both these districts is complex, with 
resulting variety of scenery. Тһе Bristol and Gloucester 
area, for instance, shows practically every geological 
formation from Cambrian to Cretaceous, while the 
Marches demonstrate formations from  pre-Cambrian 
to glacial deposits of comparatively recent times, The 
appearance on the surface of rocks of so many different 
ages is due mainly to weathering and other erosive 
agents, which have removed the later rocks to reveal the 
older formations beneath, and also to earth movements 
which have upset the normal succession of strata. 


COTSWOLD SCENE 


The steep limestone oolite escarpment of the western side of 
the Cotswold hills forms the eastern boundary of the area dealt 
with in this chapter, and dominates the Severn valley. Below 
we see Haresfield beacon, overlooking the wide, flat valley and 
showing the rich growth of grass typical of the Cotswolds, 
Pholo, The Times 


The largest portions of the Bristol and Gloucester area 
are covered by Palaeozoic and Mesozoic rocks, the former 
occupying the centre of the district and the latter smaller 


regions to the south and norfh-east. The higher ground 
is composed of Palaeozoic rocks and the lower of Mesozoic 
sediments. An apparent exception to this is found in the 
area between Berkeley and Bristol, where the Palaeozoic 
rocks—Cambrian, Silurian, Old Red Sandstone and 
Carboniferous limestone—are seen to form comparatively 
low-lying land. This is due to the fact that these rocks 
were reduced to a low level by erosion and other agencies 
in pre-Mesozoic times; they were then covered with 
Mesozoic sediments, and when the latter were later 
removed by the same agents the old low relief of the 


Palaeozoic rocks came to light. Elsewhere, however, 
the rule holds good, the high ground about Chepstow 
in the Forest of Dean, for instance, being of Pal: 


origin, while the low, wide Severn valley is of soft Mesozoic 
rocks. The Mendips also are of Palaeozoic rocks (Car- 
boniferous limestone), while the wide moors immediately 
south of that range as far as Yeovil are of Mesozoic age 
(largely Liassic strata). The Cotswolds, on the other 
hand, bounding this area on the east, are composed mainly 
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of hard limestone oolites of | 
Mesozoic times, their great escarp- | 
ment, steepest on the western 
side, rising in places to heights 
of over 1,000 feet. 

Generally speaking, the most 
striking scenic features are to be 
found in the Palaeozoic regions, 
the Mesozoic rocks forming 
mostly low or undulating country, 
broken only by small hills or 
ridges like the Polden hills in the 
south and a few isolated 600- 
feet heights near Yeovil. Thus 
the Old Red Sandstone and Coal 
Measures of the Forest of Dean, 
mixed with harder conglomerate 
near the celebrated Symond’s 
Yat in the beautiful Wye valley, 
provides probably the finest 
scenery, apart from the Carboni- 
ferous limestones of the Mendips, 
famous for caves and gorges, 
pictured in pages 003—906. 


REMARKABLE feature of the 
landscape in this area is 
the apparently wilful perversion 
of the rivers—at least of the 
Bristol Avon and the Wye, which 
seem to prefer to take the line of 
greatest resistance, and cut deep 
gorges through hard rocks rather 
than flow on an easier course 
over soft ones. The Avon, for 
example, from its source in the 
Cotswolds, first flows eastward as 
if to join the Thames, then it 
turns at Malmesbury and flows 
south-west, and next turns west 
and north towards Bath, cutting 
a deep gorge in the Jurassic 
rocks before it reaches that city 
After leaving Bristol the Avon 
aims at the sea at Clevedon, but 
what must it do next but turn 
north-west and cut a deeper 
gorge still through hard limestones at Clifton ? The 
lovely gorge cut by the Wye at Symond’s Yat is 
similarly apparently “ unnecessary.” The explanation 
of the perversities of these rivers is another example of 
the effect of erosion. When they first took their winding 
courses the surface was not uneven and full of obstacles as 
it is now, but was covered with a smooth layer of Mesozoic 
sediments—easy going for a river. Later the Mesozoic 
rocks were removed by denudation, exposing the harder 
and less even surface below ; but the rivers kept the same 
course as before, though they had now to fight their way 
through limestones where previously they had flowed 
easily over softer sandstones. 
The effect of erosion in ancient times is seen also in 
the scenic differences between the Bristol and the Somerset 


J. Dixon-ScoLt 


VALLEY OF THE WYE 


Possibly the most famous portion of landscape in the Welsh 

Marches is the Wye valley, a stretch of which near Symond's 

Yat is seen above. Meandering through fields or cutting 

its way between wooded Old Red Sandstone hills, the Wye 

can surely claim to be one of England's most beautiful rivers. 
coalfields. In the former erosion has worn away the 
Mesozoic sediments, exposing the previously eroded 
Palaeozoic beds, which have a monotonous appearance ; 
in the latter the Mesozoic sediments remain covering the 
bare, eroded, older rocks with strata which give rise to 
a softer and more rounded outline. Where the Coal 
Measures are not so much mined their natural beauty— 
covered with dense woods, and undulating gracefully 
into the tree-covered distance—is seen at its best, as 
in the Forest of Dean, and on the banks of the Wye 
valley—the most renowned “ beauty-spot ” of this area. 
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MALVERN SLOPES 


Pre-Cambrian rocks of great hardness and bareness form the core 

of the imposing range of the Malvern hills, which rise steeply 

above the wide plain below. The photograph above shows the 

prehistoric British camp on the hilltop near Malvern, an ideal 
strategic position for the ancient settlement. 

Regarding the Mesozoic scenery, the Triassic and Liassic 
clays and marls—soft rocks—give rise to the flat Somerset 
“ levels " and the Severn valley ; the sands of the Upper 
Lias compose rounded, grassy hills, or “ knolls,” and 
deep lanes, or “ bottoms”; while the limestones of 
Jurassic times compose the great oolitic escarpment of 
the Cotswolds. The last-named is continued south of 
Bath as a plateau cut by valleys, on which the limestone 
overlies the Coal Measures. There the heights of bare 
limestone show little signs of life or activity, while the 
valleys in which the Coal Measures are exposed support 
mines and towns in abundance. Finally, there are the 
moors and heaths of alluvial or sandy soil overlying 
Triassic strata. To these belong the Sedgemoor and other 
flats, with sluggish rivers and occasional islands rising 
about the monotonous level of the moor, such as that of 
Athelney. Here are the willow and reed beds, famous 
for the osier and rush baskets, etc., woven by the 
inhabitants of these very early civilized parts. 


UR second division, the Welsh Marches, is equally 
interesting scenically and geologically, although it is 
perhaps less varied. Mainly it offers geologists an 
incomparable spectacle of the succession of the Palaeozoic 
rocks from Cambrian to “ Young " Red Sandstone. The 
largest areas, however, are composed of Old Red Sand- 
stone, occupying a wide region from Usk in the south to 
Bridgnorth in the north, and from beyond Hay in the 
west nearly to Worcester in the east. In the south and 
east of this central area are blocks of Carboniferous and 
Silurian rocks, while north and west is an area nearly as 
large of Silurian age. In the extreme north, just south 


of Shrewsbury and Wellington, is a complex arrangement 
of pre-Cambrian, flanked by Cambrian, with, outside (hat, 
bands of Ordovician rocks. Silurian rocks are of great 
importance here, as may be gathered from the fact that 
their name was first given them from the Silu: in 
ancient tribe that once dwelt in South Wales, ! га 
and Shropshire. Similarly, the Ordovician го ere 


named after the Ordovices, who lived in North \\ 


BEGINxıne with the pre-Cambrian rocks, which are of 

extreme hardness, we shall expect to find them 
forming hills and ridges ; the Wrekin and the I 
(the latter has given its name to the Longmyndian rocks, 


contemporaneous with and not dissimilar from the 
Torridonian formation in Scotland), the Malvern hills 
and the height called Caer Caradoc are, indeed, formed 
of these rocks, Caer Caradoc, the Wrekin and other 


Shropshire heights of this age have been given the name 
of Uriconian, from Uriconium, a Roman city situated 
near the Wrekin. Uriconian rocks are composed of 
volcanic tuffs, breccias and other dusty débris from 
prehistoric eruptions. The core of the Malvern hills is 
of metamorphic rocks, and it is flanked on the west by 
Silurian and on the east by Triassic rocks. The last 
pre-Cambrian group is the Rushton schists, which take 
their name from Rushton, near Uppington. 


The Cambrian rocks are associated with the 
Cambrian, lying unconformably upon them in the areas 
already mentioned. In the Cambrian rocks numerous 
dykes or sills of intrusive igneous rocks may be found, 
notably the Maddocks hill, which is a dyke half a mile 
in length. At the opening of Ordovician times these 
pre-Cambrian and Cambrian rocks formed an island in 
a sea, the tides of which swept strongly on the north and 
west shores; Ordovician rocks are thus found only in 
the north of the Marches, on the west side of the more 
ancient rocks. Even there they were much eroded at 


pre- 
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that time, so that they are frequently missing from the 
succession of strata. Where they exist, they are richly 
fossiliferous and contain numerous igneous intrusions. 

Silurian rocks provide some of the finest scenery of the 
Marches, owing to the differing effects of weathering upon 
their various component rocks ; thus wooded valleys and 
sharp, steep scarps are found, exemplified at Hope Dale 
and Wenlock Edge respectively. These are largely shelly 
rocks, the limestone Wenlock rocks, noticeable also at 
Ludlow and in the Malvern area, having well withstood 
weathering. Later rocks occupy much smaller areas, 
with the exception of the Carboniferous, marked by coal- 
fields throughout the area. The last important geological 
event was the spread of ice-sheets in the Glacial period 
from the Irish Sea, from North Wales and from Central 
Wales. On their retreat the ice-sheets left mounds of 
stony clay, noticeable most in the north, and boulders 
brought from other districts. Granite boulders, which 
must have been carried by the ice from Scotland, are 
visible on Wenlock Edge, while the boulder clay left 
behind by the ice can be assigned to its original area 
by its colour, the гей and sandy having been deposited 
by the ice-sheet from the Irish Sea, and the brown by 
those which emanated from Wales. 


Although they do not rightfully fall to be described in 
this chapter, since they are more closely associated by 
many with the Devon landscape, Exmoor and the 
Quantock hills may be considered here as forming, ina 
way, the continuation of the Welsh border south and 
west. Both are of Old Red Sandstone, and they exemplify 
two different aspects of this rock—Exmoor, the plateau- 
like moor, heather-covered and cut by a few deep, small 
valleys with abounding waterfalls and small rapids, like 
the celebrated Doone valley; and the Quantocks, the 
ridge of low, rounded hills which here rises out of a flatter 
area of later sandstone, and is well covered with heather 
and gorse and cut by wooded “ combes.” 

These two Palaeozoic areas, separated by a narrow 
valley of Triassic sandstone and marls, present some of 
the finest scenery of the “ near west," though perhaps 
less grand than that of the “far west" of Devon and 
Cornwall; and the steep hills offer unrivalled facilities 
for viewing the beauties of this landscape. 


LOOKING TOWARDS DUNKERY 


The high Old Red Sandstone plateau of Exmoor is broken into 

apparently undulating country by a number of small, deep, 

thickly wooded valleys, like the Horner valley seen in the 

foreground of this photograph. The bare hillsides in the 

background rise to the right to the peak of Dunkery beacon. 
Photo, The Times 
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FLOWERS THAT FLOURISH ON THE WASTELAND 


WHEREVER there is a patch of uncultivated land; Nature profits by Man's neglect, and hastens 


to plant the seeds of her own choosing. 


Then in a brief space flowers spring up, and 


though (as with those described in the chapter that follows) they are not possessed of 
outstanding beauty and charm, they at least do something to soften the hard and ugly 
bareness of the situation in which they are found 


ANY of our commonest plants are attractive on 
account of their beauty; others have some 
outstanding points to interest us, even though 

there may be nothing especially remarkable about their 
appearance ; but there is one group which has neither 
beauty nor obvious interest, namely the large association 
of plants which habitually spring up wherever there is a 
patch of wasteland, whether in the country or in the 
heart of the smokiest city. One redeeming point about 
these plants, at least in the eyes of the more serious 
botanist, is the problems they give rise to—how do they 
teach their situation, and how do they spring up so 
rapidly ? To the ecologist this is a most interesting 
group, for he is concerned, not with the beauties and 
fascinations of the separate species, but rather with the 
problems of their classification and of the effect they 
have on each other and on the life of the patch of ground 
they have colonized. Some of the plants of the waste- 
land, such as. the groundsel and the mayweeds, are 
described in other chapters; below are given descriptions 
of a number of species that the rambler will find almost 
solely in such places, though some are also garden weeds. 


PLANTAIN TRIO 


Amongst our weeds, three of the commonest and most difficult 
to eradicate are the plantains. Below is a fine example of the 
broad-leaved species, with long flower-spikes and leathery leaves, 
while to the right are (left) the lamb’s-tongue and (right) the 
ribwort plantain, easily distinguished bv their flower-spikes. 

A. W. Dennis: H. Bastin 


a 


Pre-eminent among the plants that colonize patches 
of waste ground are the plantains. We have in Britain 
some five species of the genus Plantago, all of them very 


common plants. The two most frequently found are 
the broad-leaved plantain (P. major) and the ribwort 
plantain (P. lanceolata), and they both flower from May 
onwards. The broad-leaved plantain has radical leaves, 
almost as broad as they are long and decidedly ribbed. 
The flowers are green and brown, very small. with their 


1 
1 


parts in fours, borne in spikes which may be 
eight inches long. The stamens are short and 
the anthers purplish. In the ribwort plantain 
the flower-spike is only an inch ог so in length, 
and the leaves are lanceolate and very long, 


strongly ribbed and slightly toothed. The 
stamens are long and whitish, and the flower- 
spikes appear blackish when in bud, and are 
then conical; they are borne on long, slender, 
ribbed stems. 
AMB'S-TONGUE (P. media), or, as it is some- 
times called, hoary plantain, is a rather 


made conspicuous by the presence of very long 
white or pinkish stamens, of which four are 
found in each of the innumerable whitish 
flowers. The leaves are broad. oval and 
strongly ribbed, and are whitish on the under- 
side. Then there is the seaside plantain, 


leaves and green, minute flowers in a shortish, 

smooth-stalked spike ; this species is found 

on high hills as well as by the sea. Our last 
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more attractive plant, for its flower-spikes are | 


P. maritima, which has linear, slightly fleshy, 
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species is the buck’s-horn plantain, so called because its 
leaves are cut up into long, narrow, pointed lobes which 
bear a fancied resemblance to the horns of deer. A 
plant known as plantain shoreweed (Littorella lacustris), 
though not found on wasteland—its habitat is the shores 
of ponds and lakes—may be mentioned here as being our 
only other member of the order, Plantaginaceae. It has ^ 
both pistillate and staminate flowers, the former being 
sessile, the latter stalked with four conspicuous stamens ; 
both are greenish-white. 


RATHER large natural order which comes fairly close 

to the Plantaginaceae is the Chenopodiaceae, a group 
which contains a number of species that fall within our 
classification of wasteland plants. Amongst these is the 
white goosefoot, Chenopodium album, one. of the 
commonest weeds in the whole country. Found wherever 
there is wasteland of any extent, it is a greyish plant, 
all its stems and leaves having a mealy covering, and 
has rather lanceolate leaves, fleshy and stalked. From 


П. Bastin 


GOOD KING HENRY 


Why the not very distinguished-looking plant seen above should 

have the name Good King Henry is by no means clear. Also 

known as all-good, it has large leaves of typical hastate form, while 

the flowers, which are very small, are green in colour and 
are borne towards the tops of the long, thick stems. 


their axes appear the flowers, which are extremely 
minute and are in dense spikes. There is a perianth of 
five parts, five stamens and a two-cleft style. None of 
the other species of the genus—we have eleven in all— 
15 very common, excepting Good King Henry, С. bonus- 
henricus, also known: as mercury goosefoot and all-good, 
the last a name which can by no means be applied to 
some of the less common species, which are remarkable 


supplies the type for 
the hastate form of 
leaf. The flowers are 
in spikes, and are 
green, devoid of 
petals, and give place 
to a seed of the type 
known as a wdricle, a 
loose,vessel containing 
a single seed. The 
foliage is dark green. 

Plants that are 
liable to be confused 
at first with the 
goosefoots are the 
oraches, belonging to 
the same order, and 
to the genus Atriplex. 
А. patula, known as 
white orache, is a 
very common weed, 
spreading-fruited, and 
having mealy leaves 
which аге ovate- 
triangular, as though 
they were composed 
of two triangles back 
to back, the more 
obtuse of them 
terminating in the 
stalk of the leaf. 
The lower leaves are 
more or less hastate. 
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The flowers are in TALL MUGWORT 
Spikes, and are of Noticeable by the wayside on account 
two sorts, those with of its height and the white covering of 
^ E the undersides of the leaves, the mug- 
stamens having a wort is not an attractive plant. The 


flowers are brownish апа іпсоп- 
spicuous, and the leaves are deeply and 
irregularly cut into narrow lobes. 


perianth of from three 
to five parts and as 
many stamens, while 
the pistillate flowers have two parts to the perianth 
and two styles. There are several other species, but, as 
in the last genus, they have no particular attraction and 
are not easy to distinguish. The frosted sea orache is the 
commonest, and is distinguished by its triangular leaves 
and by the fact that it is silvery white all over; it is 
found on seashores. Other members of this family are 
the sea beet, a large plant whose leaves may be boiled 
and used instead of spinach, and the prickly saltwort 
and glasswort, which are described in Chapter 9 of the 
Life of Our Seashores section, pages 633-636. 

Rather apt to be mistaken at first glance for the orache 
are members of the genus Artemisia, in the order Com- 
positae, and of these the mugwort, A. vulgaris, is certainly 
the most common. This is also a tall, whitish-looking 
plant, but its long leaves are deeply cut into a number 
of sharp-pointed lobes, being practically pinnatifid ; 
their undersides are white with down. The flower-heads 
are small and very numerous, brownish, and composed 
entirely of disk-florets ; they are borne in a long, woolly 


only for their unpleasant smell. Good King Henry isa spike. Another species is the wormwood, A. absinthium, 
tall and noticeable plant, whose foliage often, asin page то, whose leaves are white both above and below, 
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radical leaves are pinnate, and form a 
rosette. There are several other small 


plants, which, like the shepherd’s purse, are 
also common as garden weeds, and are rather 
similar to it in appearance. These include 
the hairy rock cress, Arabis hirsuta, which 
occurs also on old walls, etc., and which has 
simple root-leaves, sessile, ovate, toothed 
stem-leaves, and white flowers | han 


a quarter of an inch across. 


NOTHER very similar species is the hairy 
bittercress (Cardamine hirsuta), se 
relative of the lady’s smock descri in 
page 253, and distinguished from the bis 
by the fact that its root-leaves are | ite. 
It is found everywhere in slight] np 
situations. There are many other sp of 
cress, а name that is applied to а ge 
proportion of our cruciferous plant nd 
amongst these is the field penny-cre ch 
resembles the shepherd's purse, but is larger 
and stouter, and has leafier stems wh re 
unbranched. The seed-vessels ar r 
А. №, Dennis than those of the shepherd’s pur d 


FILAGO AND CUDWEED 


Liable to be overlooked by any but the keen botanist, the two 
plants shown above are amongst the smallest members of the 
great Composite order. The common filago (left) bears rounded 
heads of tiny flowers, composed, like those of the marsh cudweed 
(right), entirely of tube-florets. Both plants are of lowly growth. 


bi-pinnatifid, with blunt segments. The flower-heads 
are hemispherical, drooping and yellow. 

A number of other composites are members of the 
wasteland association, among them being the filagos, 
small, hoary plants that are common as weeds in the 
garden, and therefore rather likely to be overlooked by 
the naturalist. F. germanica, the common аро, has 
a small, upright stem, thickly clothed with white hairs 
and with leaves at the top of which is a round cluster of 
about twenty minute flower-heads, each consisting solely of 
tube-florets. From these heads branch off other stems that 
bear similar terminal heads. F. minima is an even smaller 
species, known as the least filago, and having not more 
than six heads in each cluster, the florets being yellowish 


HE cudweeds are rather similar little plants, of which 
the commonest member is the marsh cudweed, 
Gnaphalium uliginosum, found in damp places eve y- 
where, and having small, branching, woolly stems with 
downy, lanceolate, sessile leaves and heads whose scales 
are yellow-brown. This plant springs up in places 
where water has stood during the winter months. С. 
sylvaticum, highland cudweed, has an unbranched stem, 
and bears its flowers in a leafy spike. 
Shepherd's purse (Capsella bursa-pastoris) is perhaps 
one of the best-known of all our flowers, and it is another 
member of this wasteland community. Its small stems, 


which branch considerably, bear a number of simple, 

clasping leaves, and the flowers are white, of cruciferous и Bastin 

type, with four sepals, four petals and six stamens. They SHEPHERD’S PURSE 

are ун he ч The two pictures to the left above are sufficient indication of the 
succeeded by the seed-vessels from which the plant reason for the name of the shepherd’s purse. The heart-shaped 

gets its name, two-valved, flattened, heart-shaped bodies, seed-vessel (top) splits open when ripe to let fall the seeds 

: i : + (bottom), contained in each of the two halves. The complete plant 
each valve of which contains a number of seeds. The is seen in detail on the right; note the pinnatifid root-leaves. 
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rounder, with broad wings on either side and only a few 
seeds. Smith’s cress, Lepidium. smithii, is also known 
as field pepperwort. In this plant the tall stems are 
very leafy, the leaves being more pointed than in the 
other plants just described, the flowers are exceedingly 
numerous, and the seed-vessels, which are smaller than 
in the other species, are rounded and two-valved, each 
cell containing a single seed. There are other common 
British species of Lepidium, but they are not of great 
interest, nor are they 
easy to distinguish. 
Members of а tribe 
that is placed just 
before the Cruciferae 
in the natural classifi- 
cation are the fumi- 
tories. The common 
fumitory  (Fumaria 
! officinalis) has pinkish 
flowers with rose-red 
tips to the petals, and 
the flowers are of a 
very curious tubular 
shape, with a rounded 
spur at the back of 
the uppermost of the 
four petals, which 
makes them abso- 
lutely distinctive. The 
leaves are extremely 
delicately cut up into 
innumerable irregular 
segments, апа аге 
rather fern-like, апа 
{ the stems are hollow 
and have watery juice. 


pant fumitory 
(Fumaria | capreolata), 
а 5 H. Bustin 18 almost as common 
CURIOUS FUMITORY as the first, and both 


Fumitory is a common та У most are found in dry 

ardens, but the structure of its flowers 5 
Е unusual, Tubular, and armed with a fields and waste 
places апа gardens. 


short spur at the back, they are unlike 
The latter species has 


those of other plants, and it is not 
surprising that this flower is allotted 
its own order, Fumariaceae. yellower flowers, which 
are not so close to 
each other on their flower-stalk ; the sepals, which are 
two in number, fall off in the same manner as do those 
of the closely related poppy family. 

Nearly every one of the important natural orders has 
its representatives in the wasteland community, and the 
Caryophyllaceae is not omitted. The common chickweed, 
Stellaria media, is, in fact, one of the most widely dis- 
tributed of all our plants, its green, jointed, straggling 
stems and small, star-like, white flowers being seen every- 


. where from earliest spring onwards. The petals are cut 


up so that they look more like ten than five, and they 
are shorter than the sepals. This plant should not be 
confused with the mouse-ear chickweed, Cerastium 
vulgatum, which is a hairier, greyer plant, found in similar 
situations. There are several very closely related species 


Another species, ram-_ 


A. W. Dennis 
HANDSOME BISTORT 
Most of the plants of the order Polygonaceae are remarkable for 
their dullness, even when in flower, Dut the bistort, seen above, is 
an exception. It bears numerous oblong, cylindrical spikes of 
pink and white flowers, and the leaves, also oblong in shape, have 
an individuality that attracts the eye. 


of Cerastium whose differences are by no means easy for 
the casual rambler to discover. The genus Cerastium differs 
from Stellaria in having five stigmas instead of three. 

A very large group of common plants most of which 
are found in waste places, as garden weeds or in poor 
fields, is contained in the order Polygonaceae. These are 


A. W. Dennis 


UBIQUITOUS CHICKWEED 


When asked to name the commonest weed of the garden, many 

people, perhaps most, would say “ chickweed,” and there would 

be few to contradict them. Above we see a thick mass of this 

lowly plant, which spreads everywhere and often makes wide areas 
bright with its numerous white, starry blooms. 
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Е. J. Bedford 


OUR FINEST DOCK 


Although many of our dock species grow to a considerable height, 
none of them has any claim to be described as beautiful, and the 
species seen above, the great water-dock, is perhaps the only one 
which can be called even handsome. Notice its great height, large, 
leathery leaves, and tall, erect flowering stems. 
the docks and their relatives. The sorting out and 
identification of the various species are very difficult tasks, 
for they are all much alike and none of them is of more 
than passing interest. The perianth in this order is 
undifferentiated into sepals and petals, but is three- 
or six-cleft, and either stamens or pistils may be absent 
from any one of the flowers. The broad-leaved dock 
(Rumex obtusifolius) is the most familiar of these, 
having very broad, tough leaves, tall, ribbed stems and 
reddish-green flowers. Very widely distributed, too, 
are the curled dock, R. crispus, with narrower, acute 
leaves whose margins curl inwards; the blood-veined 
dock (К. sanguinea), in which the leaves have red veins ; 
and the sharp dock (R. conglomeratus), which has narrow 
leaves and is found in damp places. 


Bssiess these, there are the sorrels, of which two, 
sheep’s sorrel (R. acetosella) and common sorrel (R. 
acetosa), are found throughout the British Isles. The 
sheep's sorrel has hastate leaves whose basal segments 
are almost at right angles to the main part of the leaf, 
and these leaves, and sometimes the whole plant, are 
tinged with red. The common sorrel has more or less 
arrow-shaped leaves; it is a tall plant, whereas sheep's 
sorrel is seldom more than a few inches in height. 
The genus Polygonum also contains a number of very 
common plants, none of them outstanding but none so 
dull as the docks. The knot-grass (P. aviculare) is a 
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creeping, prostrate plant which forms a great deal of 
the “ grass ” of some of the London parks. It has ovate 
leaves, reddish stems, and little bunches of pink and white 
flowers in the leaf-axils, where there are also silvery- 
white stipules. Amongst other species of Polygonum is 
Р. convolvulus, which is of climbing habit and has leaves 
very similar to those of the bindweeds (see page 965), 
being sometimes called black bindweed, its other name 
being climbing bistort. Then there is P. hydropiper, 


whose specific name is simply a translation of the popular 
one, water pepper, the plant having an acrid, peppery 
juice. The leaves are lanceolate, long and narrow, and 
often have a purplish spot in the middle, and the greenish 
flowers are in long, drooping racemes. Several other 
species are fond of a wet habitat, such as amphibious 
persicaria (P. amphibium), which has oblong spikes of 


fine, pinkish flowers, and leaves which spread over the 
surface of the water to support the stems. 


ERSICARIA (P. persicaria) is a typical wasteland plant, 


and has spotted leaves and numerous greenish or 
whitish flowers. Pale-flowered persicaria (P. lapathifolium) 
is another species, which is distinguished by having two 
styles instead of one forked style. The last common 
species is bistort, P. bistorta, which has fine, ovate- 
oblong, stalked leaves, and solitary, dense spikes of 
pink and white flowers. 
Finally, one curious little plant deserves attention 
here, and that is the mousetail (Myosurus minimus), 
a member—though not easily recognizable as such 


of the buttercup family. Its flowers have five petals 
and five sepals, and a long, upright fruit which resembles 
a mouse's tail and sticks up in a curious and distinctive 
manner. The leaves are radical, linear and 


MOUSETAIL PECULIAR 
Well-named indeed is the little mousetail, for the resemblance 
of its fruits to the tail of a mouse is most remarkable. Tho 
in which the ovary projects far above the perianth makes t! 
plant easy to identify when we do chance to come across it, but 
it is by no means a common species. 


sin pie. 
pie. 


A. W. Dennis 
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The Fishes of Our Seas. 18 


RAINBOW-HUED DRAGONETS AND WRASSES 


Tus chapter is devoted to the study of two groups of brilliantly-coloured piscine species 

that seldom swim within the ken of the amateur naturalist. The first consists of the 

two dragonets—common and spotted—and the second comprises seven species of wrasse 
that to a varying degree are found off the rocky shores of our islands 


ROBABLY the most beautiful and arresting colours 
Р in Nature are to be found in the bird world; 
we have only to think of the peacocks and the 
humming birds, to say nothing of our own gay king- 
fisher. It seems certain that these gorgeous vestments 
play a part in courtship and ensure that the most vigorous 
and handsome individuals are selected to perpetuate 
the species. The same agency, however, has been at 
work under the water, and most people are familiar with 
the brilliant hues of such tropical fish as are seen in an 
aquarium. A great number of these patterns may have 
been developed as camouflage, but often the decoration 
has an undoubted sexual significance. 

Living round our coasts there is a family of fish in 
which the males are as singular in shape as they are 
fantastically brilliant in coloration. The dragonets 
(Callionymidae), as they are called, have a range which 
extends northwards up to Norway and south as far as 
the Mediterranean. In British waters they are fairly 
common at a moderate depth, and are frequently taken 
in trawls ; they are of no economic importance, averaging 
only about twelve inches in length, and not being worth 
the trawlers’ while to take into port. There are only 
two species that fall within the British list, and thelarger 
and more abundant of these is the common dragonet 
(Callionymus lyra). The body of this fish is elongated 
and narrow; the head region is the thickest, but even 
this looks as if it had been 
squashed out into a more 
streamlined shape. Тһе fins 
are all large, and the first 
dorsal fin in the male is 
produced to an exaggerated 
length, so that when lying 
flat it reaches beyond the 
base of the tail. The second 
dorsal fin and the anal fin 
when erected form wide 
membranous rectangles, upon 
which the most striking 
colours have been lavished. 
A rough idea of the male 
fish’s chromatic extrava- 
gance may be gained from 
the following description. 
The head is a mixture of 
ereenish, orange and yellow, 
the last two colours pre- 
dominating on the sides and 
lower half; scattered all over 
this groundwork are spots 
and blobs of bright blue. 
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The body is reddish-yellow above, bounded by a blue 
line running from the pectoral to the caudal fin; 
following this comes an orange band and then a further 
blue one. The fins themselves are streaked and marbled 
with varying shades of yellow, green and blue. 

Here is, indeed, a marvellous creature to emerge from 
the dark waters of the sea, and what is perhaps even more 
remarkable is to find that the female dragonet is of a plain 
brown colour shading to white on the belly. This is 
definitely an instance of colour having been evolved as 
a secondary sexual characteristic, a fact that is further 
emphasized by the procedure of courtship. When the 
male is showing himself off before a prospective mate, 
he has the power, under the consequent stimulation, of 
intensifying his already vivid hues. 


HE dragonet spawns in moderately shallow water— 
even in our west coast estuaries—from February to 
June, and the eggs are of the floating variety. They 
take about two weeks to hatch, and, as is so often found 
with fish of these habits, the larvae spend the first 
summer at the surface of the water before they grow large 
enough to take to the depths and live like the adults. 


HARLEQUIN DRAGONET 


The dragonet is one of the most beautiful fish that ever came out 


of the sea, so far as colouring is concerned, As can be seen from 
this photograph (taken from above) of the common dragonet, its 
bright streaks of colour give it a jewel-encrusted appearance. 


F. Martin Duncan 


Our second species is the spotted dragonet (С. mac- 
ulatus), whose life history is very similar to that of its 
. larger relative. In colouring it is not quite so vivid, 

and the first. dorsal fin in the male is not so long. The 
second dorsal fin, however, has an even greater area in 
comparison to the size of the body, and is characteristically 
marked with rows of black spots, which are also continued 
over the body surface. A fish of such small size and of 
negligible economic importance is likely to be overlooked 
in the catches, so that the spotted dragonet is almost 
certainly commoner in our seas than the records suggest. 
Specimens have been taken all round our shores, most 
coming from the more northerly parts of the North Sea 
in the region of north Scotland and the outlying islands. 


E seems almost as if gorgeous colouring in fishes pre- 

cluded them from being of any use for the table, for 
the flesh of the wrasses; like that of the dragonets, is 
very little esteemed as an article of diet. Seven species 
are encountered in British waters, and some of these are 
not uncommon round the more rocky parts of our coasts. 
In general the family is distinguished by an oblong body, 
spiny dorsal fin, lack of teeth on the palate and remarkably 
thick lips. The most abundant is the species known as 
the ballan wrasse (Labrus maculatus), which is found all 
round Great Britain where suitably deep water occurs. 
It is not a big fish, never reaching more than about eighteen 
inches in length. The body itself is a mixture of blues, 
greens and oranges, while each scale bears a small spot 
of white or blue upon it. The fins are streaked with 
orange and red, and the eye has a pinkish tinge. A curious 
feature of the life history of the ballan wrasse is that 
when spawning time arrives in May the fish constructs 
a nest of seaweed to contain its eggs. It is very seldom 
that we find among marine fishes any kind of protection 
afforded to the developing ova, and the using of a nest 
in which to deposit them is even rarer. 


CORKWING PORTRAIT 


The species of wrasse known as the corkwing or sea partridge, 
both names referring probably to its coloured fins, is less brightly- 
hued than its close relatives, but is more often to be seen alive, 
since companies of them flock together to spawn and build nests 
in inter-tidal rock pools on the seashore. 
M. Н. CrawJord 


Н. Н. Goodchild; Ж. S. Berridge 


SQUABBY WRASSES 


The two photographs above show a pair of different species o 
wrasse, both remarkable for the oddly un-piscine shape of their 
bodies, which are also beautifully coloured. The fish in ths 
upper photograph is the ballan wrasse, while that in the lowe 
‘picture is the cuckoo, striped, red or “ соок” wrass 


The next commonest species is the cuckoo wrasse 
(L. mixtus), in which a variation in colour is 
between the male and the female, as in the drago: 
Its length is about the same as that of the ballan wra: 
and the body colour is orange red, enlivened by fou 
five streaks of blue, which run backwards from the eye 
half-way or more to the tail. There is blue as well on 
the dorsal and caudal fins. This species. also construct 
a nest for the incubation of its eggs. Another species 
of wrasse, known as the corkwing, or sea partridge (/ 
melos), 15 a somewhat smaller fish, which prefers shallower 
water than the two foregoing. It is banded vertically 
on the body with brown, and the fins are marked with 
eye-spots.. The corkwing is gregarious, and sometimes 
large numbers may be found in rock pools, where they 
may have resorted for breeding purposes, for, 
like the ballan and cuckoo wrasses, they build 
seaweed nests in pools that form among 
the rocks between tide levels 


OUR other kinds of wrasse are known 
round Great Britain, and in so far as 
anything has been discovered about their 
breeding habits, they lay ordinary pelagic 
eggs, and have developed no special method 
of protection. The gold-sinny wrasse (L. 
rupestris) and the rainbow wrasse (Cors 
julis) are two whose habits are known, and 
the former holds the record for short 
incubation periods by laying eggs that hatch 
in two days. The other two, the scale-rayed 
wrasse (Acantholabrus palloni) and the rock 
cook (Labrus exoletus), are only occasionally 
encountered and correspondingly little is 
known about them. All these rarer wrasses 
have the same brilliance of colour and the 
same iridescence as the commoner species. 
1404 


| 
| 
| 


| 
" 


Wonders of Insect Life. 24 


COMMON FLIES OF HOUSE AND 


FIELD 


[^ Several other chapters in this section (see, for example, pages 668, 1031 and 1473) 
‚ reference is made to various members of the order Diptera, which comprises the true 
flies, insects with only one pair of wings. Chapter 17 is concerned with one sub-order—the 
Nematocera, or Nemocera, flies with long antennae—and now in the chapter below we 
consider some members of another sub-order, the Brachycera, which have short antennae 


HE classification of the Diptera has long been in dis- 
pute, but two sub-orders are now generally 
recognized: the Nematocera, which includes gnats 

and mosquitoes, and the Brachycera. Nowadays the 
latter are further divided into the Orthorrapha, in which 
the adult emerges througha slitin the back of the pupa, 
and the Cyclorrapha, in which it comes out of a round 


hole in the upper end of the pupal case. Formerly these 
two names were used to designate the two sub-orders, and 
the Brachycera and Nematocera were the two divisions 
of the Orthorrapha. These points of classification, 
however, are too technical to interest the casual rambler, 
whose sole concern will probably be with the adult 
insects—and with only a few of them. There is no 
general book dealing with the two-winged flies, and the 
entomologist who collects them must buy some very 
exhaustive work or identify his specimens 
by comparing them with those at the British Museum. 

Of the very large number of families in the Brachycera 
only a few are of importance for our purposes. Among the 


expensive and 


ET — 


most outstanding is the Muscidae, which contains most of 
our best-known flies. The house fly, for instance, belongs 
to the type genus, its name being Musca domestica. It 
is one of the most widely distributed of all insects, and 
is, moreover, one of the most important economically, 
being in part responsible for the spread of an immense 
number of diseases. Perhaps if this fact were better 
known, flies would be swatted more often and more 


i - energetically than they are, for it is chiefly in summer 


only, when they become so numerous as to be a 
nuisance, that people take the trouble to kill them. 

The larvae of these forms are the well-known maggots 
found in refuse of any sort, especially if it is moist. The 
square, stumpy end of the maggot is the tail, and the 
head is at the other end, which is pointed. If one of these 
larvae be examined closely it will be seen that there is a 
small, dark body in the head ; this is the jaws. At the 
farther end there are two round marks; these are the 
spiracles. It is through these that the larva breathes, 
and they are placed in the tail so that, with this part 
alone showing on the surface of the food in which the 
larva is burrowing, the creature can still breathe with 
ease. When fully grown, these larvae pupate inside an 
oblong, cylindrical, reddish-brown puparium, which is 
composed of the last larval skin. If there is no puparium, 
the pupa is said to be “ free.” 

Also members of this family are the blue-bottle or 
blow-fly (Calliphora vomitoria), whose face is shown in a 
photomicrograph in page 352, and the green-bottle 


и. Bastin; Е A. Botting 


FLY'S FACE AND FOOT 


On the left above we have a highly magnified side view of the 
head of a common house fly, showing the huge eye, club-like 
antennae, “ upper lip," also clubbed, and proboscis. In the fly’s 
foot, seen (X 120) above, note between the claws the sucking 
pad which enables the insect to cling to ceilings and walls. 
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MAGGOTS AND WINGS 


Above are a number of larvae (X 2)—'* mawks ” or “ gentles " as 
they are called in some parts—of the common house fly; the head 
is in the pointed end of the maggot. On the right are single wings 
(X 4) of (in descending order) the house fly, stable fly and lesser 
house fly. Flies are best distinguished by the wing-vein arrangement. 


(Lucilia caesar). The green-bottles live usually more 
out of doors than the blue-bottles, and are fond of dead 
fish as a larval food. Another member of the genus 
Lucilia is L. serrata, which attacks sheep, being known to 
farmers as the sheep maggot or wool fly. The eggs are 
laid in the wool and there the larvae live, doing enormous 
damage. In parts of the world where there are very 
large areas devoted to sheep farming, members of other 
genera are found to take to this same habit when they 
lay their eggs. 

In the same family, too, is Stomoxys calcitrans, whose 
larvae breed in dung and especially in oat straw. This is a 
biting fly ; it usually confines its attentions to our ankles. 


FLY VERSUS HUMBLE-BEE 


Inthe photograph below an Asilid fly has just seized upon a humble- 

bee and is biting it to death preparatory to sucking its juices. 

Formidable in appearance, the Asilids are large, finely-coloured 
and buzz loudly in flight. That seen here is х about 2}. 


It is of the same greyish, hairy appearance as the house 
fly, but may be distinguished, not only by its biting 
habits, but also by the proboscis which is responsible for 
the bites, for this organ may be seen projecting in front 
of the head, whereas in Musca it sticks downwards. 

A smaller “house” fly (Fannia caniculus) belongs 
to the Anthomyidae, a family whose members bear 
a superficial resemblance to the Muscids. Its larvae 
feed in dung, but those of closely related species, such 
as the onion fly and 
the cabbage fly (Ал- 
thomyia brassicae), are 
harmful pests, eating 
the roots or stems of 
the vegetables 
which they are named. 
More useful are the 
Tachinids, which are 
all parasitic in habit, 
living chiefly on o1 
the larvae of other 
insects. 
flies have 
up, in the same way 
as lady-birds, to com 
bat the attacks of 
various insects which 
destroy crops. 

Valuable for their predacious habits in both larval and 
adult stages are the members of the Asilidae and Empidae. 
The former are known as robber flies, and many of them 
are brightly coloured, bristly, large and very fierce-looking 
insects. The so-called hornet fly, Asilus crabroniforn 
has brown wings, and the major part of the long, taperin 
abdomen is bright orange, with a metallic blue-black ba 
near where it joins the thorax. This large insect is quits 
common in some heathy districts, where it can be seen 
chasing and killing other insects, alighting on their backs 
suddenly, for it can outfly few of its victims. We have 
no less than two hundred Empids in this country ; the 
majority of them are slender, black insects covered with 
rather long, bristling hairs. The proboscis, on which 
victims are impaled while the creature sucks their juices, 
is long and points straight downwards, and the whole 
insect has a very ferocious, businesslike appearance. The 
larvae of these forms, like those of the Asilids, live in 
rotten wood and are predacious. In the Empids various 
observers have noted a phenomenon which approximates 
in an amazing degree to the courtship of birds. The 
females of certain species dance up and down in the air 
in little parties, while the males are more or less solitary. 

A male may be observed to approach the females, bringing 
with him some insect victim, still alive but held firmly 
between the legs. The selected female is pursued by the 
male and eventually caught—often in mid-air—when the 
gift is transferred to her grip. The act of mating takes 
place at the same time, the female meanwhile regaling 
herself on the juices of the victim. In other species the 
gift is presented after the pair have alighted on a leaf. 

Many flies imitate other insects, especially, of course, 
Hymenoptera, since even in their typical forms the 
members of the two orders are somewhat similar. The 
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alter 


Some of the 


been bred 


Bombylidae are such successful imitators of humble-bees 
that they are often mistaken for them, and, indeed, their 
very existence might be said to depend оп this 
resemblance, for they are parasitic in the nests of the 
bees. Bombylius major is sometimes known as the 
humble-bee fly, for it has a very rounded, black body, 
covered with long straight hairs, and looks almost exactly 
like a black humble-bee. The only noticeable point of 
difference is that the fly has a very long, straight tongue, 
which sticks out directly in front of the insect’s head, 
and which is half as long as the whole body, or even 
longer. This tongue is useful in helping the insect to 
fertilize certain flowers, in the same way as certain 
bees are responsible for fertilizing the primrose, a process 
described іп page 12. The larva is a parasite in the nests 
of certain humble-bees and solitary bees. 


AD-FLIES, clegs and “ horse-flies," which are amongst 
the most annoying of biting flies—these are the 
long, grey, mottled flies which attach themselves so 
firmly to our legs and arms in the summer—belong to 
the family Tabanidae, and, though irritating as adults, 
are useful in the larval stages. The eggs are laid on 
leaves of plants, usually near or actually over water, and 
the young larvae live in the water, in or on the surface 
of the mud, or in wet soil, where they prey on other 
small creatures, They are rather like the larvae of the 
Muscid group, but are pointed at both head and tail ends. 


Н. Bastin | 


PARASITE OF OXEN 


The fly seen above— X about 3j—is the ox warble-fly, Hypoderma 
bovis, one of the most destructive and important of all our 
Diptera. In this specimen, the two halteres or balancers, represen- 
ting the flies’ second pair of wings, are clearly seen behind the 
wings and partly covering the middle pair of legs. 


The chief offender in the matter of bites—the cleg par 
excellence—Haematopota pluvialis is a grey-brown insect 
which often draws blood with its proboscis. Frequently, 
however, it is so preoccupied with sucking our blood that 
we can swat it with ease as it sits—and it only rarely 
raises a bump. Chrysops caecutiens is a species of similar 
habits, distinguishable by its golden eyes and a yellow 
band across the fat, broad abdomen, while there is a 
brown border to the wings, which are crossed by a brown 
bar. The true gad-fly (Tabanus bovinus) attacks horses. 


R. € Hinkins 


THEY DIED OF DISEASE 


The Empid flies whose corpses are seen above attached to a grass 
stem have met their end through one or other of the fungal 
diseases that help to keep down the fly population. Such evidences 
of mass death may often be discovered during the summer. 


Finally, we have the Oestridae, whose members are of 
the utmost importance biologically, for they are the 
“ bots" of horses and cattle, doing enormous damage 
by boring into the hides. The adults have no mouths, 
but lay their eggs on the hairs of the animals, which lick 
them off; sometimes the eggs, on the point of hatching, 
are laid in the nostrils of the victim. The larvae feed 
on the juices of the animals' intestines, not on the tissues, 
and the damage is chiefly done by the holes made when 
the adult larvae bore their wày up to the skin, which 
set up swellings that distort the hides. Gastrophilus equi 
and Hypoderma bovis are the most important, attacking 
horses and cattle respectively. 

Most amazing of all the flies are those which have been 
grouped into the separate super-family Pupipara. They 
include the sheep-tick (Meluphagus ovinus), which is a 
fly, not a true tick, This is a wingless insect; the larva 
lives inside the body of its female parent, being born 
when ready to pupate. s 
The adult clings be- x 
neath the fleece of the 
sheep and feeds there, | 
and the larva pupates | 
twelve hours or so 
after hatching. The 
next three to five 
weeks are spent in the 
pupal stage, and 
pairing takes place a | 
few days after the | 


emergence of the 57 Bedford 
BEE PARASITE 


. 25 : 

adult The fore t fly At first. glance Bombylius (above) 

(Hippobosca equina), might well be mistaken for a common 
: : T > black humble-bee, but the two wings, 

which is winged, 5 partly coloured, and the long, unre- 


often found on the 
New Forest ponies. 


tractile proboscis,’ are decisive 
distinguishing marks. Bombylius para- 
sitizes humble-bees in its early stages. 
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tess By Pond and Stream. 12 


FRESHWATER SHRIMPS, FLEAS AND LEECHES 


[^ this chapter we conclude our survey of the fauna of our inland waters with an account 
of some very diverse but remarkably interesting aquatic creatures which usually escape 


the observation of all save the trained naturalist. 


First comes the freshwater shrimp, 


which may be compared with the marine species described in page 1433; and this is 
followed by the water fleas and the two most important species of leech 


HEN we examine any standard work on our 
VW freshwater fishes we shall generally find under 
the heading of food the entry “crustacea 
and insect larvae," There must be a tremendous 
population of these tiny creatures if they are not 
only to supply food for the fishes, but also to maintain 
themselves as a race. If we go to any shallow stream 
and carefully search the stones and pebbles that cover 
the bottom, we shall be sure to turn up numbers of 
minute crustacea. 

One of the commonest of these is a little creature often 
called the freshwater shrimp. Its scientific name is 
Gammarus pulex, and it is constructed rather differently 
from the true shrimp, having no dorsal shield. Also 
Its body is laterally compressed, and its abdominal 
appendages are adapted for swimming and jerking itself 
through the water. Gammarus is not more than half an 
inch in length, and the body has a greyish, transparent 
appearance, so that we may not notice it at once, even 
when itis under our very eyes. When we disturb the bed 
of the stream, however, and lay bare their hiding-places 
to the light, these tiny creatures will at once spring into 
activity and dash sideways through the water to find 
iresh cover. A very necessary part in the economy of 
the stream community is played by the freshwater 
shrimp, for in its feeding habits it is a scavenger, and any 
dead fish, larvae, etc., and other waste and decaying 
matter is immediately set upon by hordes of Gammarus 
and quickly consumed. 


SHRIMP OF THE STREAM 
There is little to distinguish Gammarus pulex, the freshwater 
shrimp, seen below enlarged about six times, from its close salt- 
water relative, the shrimp of the tea-table. Both are naturally 


greyish, but the freshwater species is perhaps more transparent- 
looking. 


Notice the olfactory hairs on its long antennae. 
Н. Н. Goodchild 


If we capture one of these creatures and examine it, 
we shall find that its eyes are small and are cover ith 
a thin, transparent cuticle. Since most of its activities 
are confined to the dark (some species of Gammarus 
taken to living in caves and have entirely lost the 
of sight), it seems probable that the sense of smell 
important toit. The two pairs of antennae which | 
frontwards are covered with olfactory hairs and 
very delicate sense organs. A further glance 
structure of Gammarus will that it is 
crustacean, for the last six of the thoracic segment 
lobes on the inner sides of their appendages, whic 
the branchiae, or gills, by means of which it breath 


show 


REMARKABLE contrivance has been evolved b 

freshwater shrimp for the safeguarding of th« 
generation. Underneath the body of the femal 
box formed by an ingrowth of the basal segments о! 
of the appendages, and here the eggs are carried in s 
until the young are hatched. These, like young с: 
are miniature editions of their parents, so that 
grow to maturity without a metamorphosis. 11 
actual appearance of the generative organs there is | 
to distinguish the male from the female Gammaru 
both sexes they consist of tubes, which open on 
underside of the thorax; in the male, however 
opening is to be found on the eighth segment, wherea 
in the female it is on the sixth. 

Of the many other even smaller crustaceans that 
under the heading “ food for fishes," some exist in о 
ponds in extraordinary abundance. There is, first, the 
very interesting little Daphnia pulex, the water flea (s: 
page 571). In form the round body of Daphnia is rather 
reminiscent of a flea, but it is a typical crustacean. 
head is prolonged forward into a kind of beak and ther: 
are two pairs of antennae; one of these is rudimentary, 
while the other is large and branched, serving as the 
means of propulsion through the water. The rest of the 
body is enclosed in a shell, which is so transparent that 
the intimate details of Daphnia's anatomy can be observed 
in action through it. The head contains a single eye, 
which is large in relation to the size of the creature and 
has about twenty lenses. 


By far the most interesting fact relating to Daphnia is 
concerned with its reproduction, for it provides us with 
an example of parthenogenesis. The females are far in 
excess of the males, and produce two types ofeggs. The 
first are known as the summer eggs, and are carried in a 
brood-box on the creature's body, as in Gammarus. 
Successive broods of these summer eggs are produced, 
and all the resulting young are females that can reproduce 
parthenogenetically. Thus by the end of the year an 
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enormous population 
would have been pro- 
duced had not vast 
numbers contributed 
to the diet of fishes 
and other enemies. 
The eggs of the second 
type are produced as 
the result of normal 
sexual intercourse. 
They number two 
only, and are con- 
tained in a special 
cavity in the animal's 
back ; these float 
away when the parent 
dies, and hatch in the 
following spring, when 
the cycle recom- 
mences. It is gener- 
ally admitted that 
sexual reproduction 
gives the best chance 
of shuffling and 
spreading mutations 
that may arise, but 
in Daphnia, where 
such huge quantities 
produced during the 
summer months are 
destined only to feed SWIMMING LEECH 


other animals, not The three photographs above repre- 

5 sent a small section of а cinema 
much is lost by film and were taken at intervals of 
saving up the im- 


one-sixteenth of a second. They 
К быыл Vet TEE nere 
the end of the year. 

Another small crustacean that is often called a water 
flea is Cyclops, which occurs abundantly in our ditches and 
ponds. The name is derived from the fact that it 
possesses one eye only in the front part of the head, like 
the race of giants encountered by Ulysses. It is a typical 
copepod ('*oar-foot"), а name that has been given to 
this group of crustacea on account of the two-branched 
swimming feet with which they make their way through 
the water. This diminutive creature is a member of 
the free-floating community found in all waters, both 
fresh and salt, called plankton. The shape of the body, 
unlike that of Daphnia, is elongated, with a blunt anterior 
portion formed by the cephalo-thorax and a tapering tail. 
In the breeding season the female carries two bottle- 
shaped egg masses on each side of the body half way down 
it. The small size of Cyclops (it is about one-fifteenth of 
an inch in length) makes a hand lens almost a necessity 
for the investigator who wishes to examine it in any 
detail. The same applies to most of the members of 
the plankton community. 

Cypris is yet another of these so-called “ water fleas,” 
and is almost as common as the two foregoing. It belongs 
to the order of crustacea known as Ostracoda, so named 
on account of their hard shells. Some members of the 
group, especially the marine representatives, are known 
{о reach a length of an inch, but Cypris never grows 10 


J. J. Ward 


any greater size than the rest of the plankton community. 
It darts through the water by means of a covered set of 
appendages at the hind end, and the rest of the body 
is protected by a bivalve shell. These horny cases 
accumulate at the bottom of a pond when the animals 
die, and the admixture may make the resulting soil quite 
different in consistency when it comes to be exposed. 
In contradistinction to the creatures mentioned above, 
the leeches, which are also common denizens of ponds 
and streams, are not crustaceans but annelids, and they 
prey upon fishes and other creatures. Belonging to the 
order Hirudinea of the Annelida, the British leeches 
number some twenty species, but of these only two— 
Hirudo officinalis and Aulostoma gulo, the medicinal 
leech and the so-called horse leech, respectively—are of 
any importance. Most leeches are parasites, and the 
horse leech proper, which does not occur in Britain but 
is common in northern Africa and in parts of the 
Continent, attaches itself to the pharynx of a man or 
beast drinking water from its stream, causing chronic 
haemorrhage and ultimately death. The British horse 
leech parasitizes nothing larger than newts, tadpoles and 
other small stream creatures, and it is also cannibalistic. 
There are, too, leeches which parasitize saltwater fish. 


EECHES, which are not unlike other water-living 
worms in form—they are roughly cigar-shaped—are 
hermaphrodite. They vary in size from over two feet 
in tropical lands to an inch or so. АП are blood-suckers, 
having at both ends sucking disks with which they 
attach themselves to their hosts, drawing blood from 
the flesh until they are gorged, when they drop off to 
digest the meal. Each disk comprises three serrated 
plates like semicircular saws, and the wound made by a 
leech is always a triple cut. As far as British species are 
concerned, only in the medicinal leech are these saws 
strong enough to pierce the skin of mammals. The 
employment of leeches for the operation known as 
“ bleeding," or “ blood-letting," has largely died out, but 
leeches still have their uses in the prevention of the 
coagulation of the blood owing to the action of a sub- 
stance in their saliva called hirudin. 


AQUATIC BLOOD-SUCKER 
Above is a photograph of.a typical medicinal leech, Hirudo 
officinalis, formerly used às a panacea by surgeons and still а 
recognized agent for blood-letting in special cases, А gash of three 
cuts is made by the sharp plates at both ends of the animal, its 
mouth being at the right-hand end in this picture. 
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Our Ferns and Fungi, etc. 12 


THE LIFE STORY OF MOSSES AND LIVERWORTS 


TH lowly mosses are a well-recognized component of the woodland scene, but as a subject 
of study they are generally neglected, and the same remark applies to the related liver- 
worts. Below is the first of two chapters in which are given the story of the development 

~ and an account of some typical species of these by no means uninteresting plants 


HE humble green mosses that spring up everywhere 
in profusion, carpeting the woods and adding 
dignity to ancient trees and colour to old walls 

and rocks, are too often passed by without examination, 
or dismissed as just part of the background that serves 
to show to perfection more spectacular plants. Wherever 
moisture is mosses abound, and in the little brook's 
courses, on the stones beside the spring or where the 
rain drips from the tree's foliage to the ground, there they 
raise.their velvety heads in countless variety. If they 
are dismissed as unimportant by many, by how many 
more are all the vast number of different forms, as well 
as their very close relations, the liverworts, lumped to- 
gether contemptuously as “just mosses ” ? Actually, 
there is as much variety among these plants as among 
any others, and if a lens is taken on a ramble, or if some 
are gathered for inspection under a microscope at home, 


MOSS IN 'FRUIT' 


This beautiful and unusual photograph shows a species of the 
common Polytrichum genus of mosses, about one-and-a-half times 
life size, in a condition often overlooked by the rambler. The 


hooded stalks are the sporogonia, developed from the fertilized 
female organ, from which, when they are ripe, the spores will burst. 
Robert M. Adam 


they will provide a study of inexhaustible interest both 
in the numerousness of species and in their life history. 

Mosses, known botanically as Мизсг, and liverworts, 
the Hepaticae, together form the Bryophyta, the second 
large division of the vegetable kingdom. Both are well 
represented in the British Isles, hundreds of species of 
each being traceable; and are widely distributed. Every 
country lane, every woodland bank, every heath and 
marsh, many walls and most thatched roofs will yield 
an abundance of specimens for close study. The majority 
of mosses show little preference for particular sites, so 
long as some moisture exists, but a few—like the Sphag- 
nums, which flourish in bog and moor—are more exclusive. 
In construction and life history, however, the mosses 
and liverworts are highly individual. 

Like bracken, as described in Chapter 1 of this section 
(page 28), the mosses have a double system of repro- 
duction. From the spores that fall to the ground from 
spore-cases on the mature plant, the first, vegetative, 
or gametophyte stage develops; on this male and female 
organs appear, sexual impregnation takes place, a fruit- 
stalk grows, bearing the spore-case at its tip, the spore- 
case opens, the spores 
fall to the ground, 
and the first stage 
begins again — an 
endless alternation of 
the two stages being 
completed. If this 
life history is ex- 
amined in 
detail some remark- 
able facts emerge. 


greater 


Mosses, from their 
structure, are classed 
botanically as flower- 
less plants and they 
might also be termed 
rootless plants, for 
they bear only very 
thin rhizoids, or hair- 
like processes which 
hold them to the soil 
or stone or tree upon 
which they grow. The 
spore, falling to the 
ground, germinates, 
giving rise to a green, 
thread-like mass of 
a conferva-like sub- 
stance, called the pro- 
tonema. This is a low 
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growth and is commonly seen close to а tuft of full-grown 
moss.’ From it little bud-like bodies grow up, and these 
soon lengthen into a stem, upon which leaves appear, 
differences in shape and size being marked in different 
species. Some leaves are round, many oval, and the 
majority lanceolate, but all are simple and are placed 
spirally on the stem. Among them, or at the end of 
the stem the “ flowers,” popularly so called, are formed ; 
not true flowers, since they have neither stamens, pistils, 


nor true seeds. Many of the commonest mosses bear 
star-shaped “ flowers” at the end of the stem, while 
the Sphagnums have reddish-brown catkins. 

Different mosses are synoecious (having male and female 
organs in the same * flower "), monoecious and dioecious, 
but, whichever they are, the organs may be readily 
recognized. The antheridia, or male organs, are small 
bodies of sausage-like outline, and may be found in the 
Sphagnum, for instance, underneath the catkin leaves. 
They contain the sperm, and when ripe these are released 
by the bursting of the cell-walls, and swim by means of 
their cilia to the mouth of the archegonia, or female organs. 
The latter are flask-shaped bodies with a long neck 
terminating in a bulb-like end, in which is a chamber 
containing the ovum. Within the neck of the “ flask ” is 
a narrow canal, closed until maturity, when it opens to 
receive the incoming sperm. The latter descend to the 
chamber at the base of the flask, and fertilize the 
ovum, which quickly grows by cell-division. The result- 
ant spike, bearing the spore-case, is known as the sporo- 
gonium ; it grows upwards and downwards at once, 
finally rupturing the archegonium, part of which it 
carries on upwards like a hood, while part remains as a 
sheath about its base. The spore-case, developed 
at the top of the sporogonium, is called the capsule, and 
in this the spore-sac develops, separated by an air-space 
from the outer wall. 

In most species the caps 
the operculum, about the 


ule ends in a little lid, called 
base of which are a ring of 
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Both mosses and liverworts are comparatively low in the evo- 
lutionary scale, as their primitive reproductive process shows. 
Above is a typical liverwort growth (of the common species 
Marchantia polymorpha) on moist soil, while the left-hand photo- 
graph shows a group of the male organs ( x 2) of the same species. 


turgescent tissue known as the annulus and a layer of 
tooth-like cells called the peristome. The nature of the 
spore-casting is as. follows. 

First, the hood, remains of the archegonium, is thrown 
off or dies away, exposing the operculum. When the 
spores are ripe this lid is lifted by the expansion of the 
annulus, and the spores emerge through the fringe formed 
by the peristome. In species with no operculum, the capsule 
splits or decays, so that the spores within are liberated. 

The development of the liverwort differs only slightly 
from that of the moss, but the two generations are less 
clearly differentiated. The spore, germinating, gives 
rise in the liverwort directly to a flat, leafy growth called 
the thallus, the stage represented by the moss’s protonema 
being absent. It is upon the thallus that the male and 


MOSS IN “FLOWER” 


In the photograph below we are looking down upon a closely- 


packed colony of moss plants of the genus Polytrichwm. The 
majority of the shoots visible are the star-shaped male “ flowers,” 
but here and there leafy female shoots are apparent. 
H. Bastin 


LOWLY LIVERWORT 
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FROM SPORE TO SPORE 


Nine stages in the life of the moss plant are shown above. First 

(left) comes the vegetative moss plant, and next a female shoot. 

The remainder show the growth of the sporogonium from a 

. simple spike to the full-grown hooded stalk, with the hood falling 
away to reveal the capsule and its lid. 


H. Bastin 


female organs appear and impregnation takes place, the 
sperm swimming from one part of the growth to the other 
through water which has collected thereon. 


Alternative-to the spores in the moss are the minute 
cellular bodies of similar function called gemmae ; these 
form small globular heads in some fairly common species. 
Some mosses may also reproduce from threadlike ‘bodies 
which grow on their leaves, or from little buds formed 
on the axils ; or, sometimes, a single leaf detached from 
the plant will grow into a complete moss, just as a hart's- 
tongue frond will develop into a plant. 
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BRIAN VESEY-FITZCERALD 


NE of the best-known and most 


-Light ‘and moisture are the chief 
. needs of mosses and liverworts, and 
every possible adaptation to increase the 
amount of each that the plants can 
obtain has been made, particularly in tlie 
liverworts. The flat, wide thallus ex- 
poses its maximum surface to the light 
and to the moisture-bearing atmosphere, 
and the thick cell walls possess an un- 
equalled faculty for absorbing watcr. 
Some liverworts and mosses curl up the 
thallus or leaves during dry weather to 
prevent loss of moisture, and many 


possess special jug-shaped, cellular bays 
> in which water is preserved. In very 
dry weather mosses and liverworts pass 


into a state of suspended animation ; 
dead, to all intents and purposes, they 
will quickly revive at the first appli 
tion of moisture, another characteristic 
reminiscent of certain ferns. 

This brief sketch of their life history shows that 
mosses and liverworts, minute though some of them 
and apparently simple green growths, are plants 
complicated structure with one of the most interes! 
reproductive systems in the plant kingdom, somet} 
between the fungi and the ferns, the protonema of the 
mosses resembling the mycele of the fungi, while spores 
are common to both ferns and mosses. To the bota 
the Bryophyta present the curious phenomenon of 
reversal of the importance of the two generations. In 
plants higher in the evolutionary scale, the outstanding 
form is the spore-bearing generation, e.g. in the ferns, 
where the attractive frond is the comparatively unim- 
portant bearer of spores, while the sexual prothailus is 
hidden and minute; but in the mosses and liverworts 
it is the gametophyte and not the sporophyte generation 
that is important and conspicuous. 


from the Kent coast to Axmouth in Devon- 


popular broadcasters and writers 
on natural history, Brian Vesey- 
Fitzgerald is a Hampshire man who was 
born in 1900. His writings and broad- 
casts combine the encyclopedic knowledge 
of the expert with the ability to make the 
most abstruse subject in natural history 
plain to the uninitiated. Vesey-Fitzgerald 
was editor-in-chief of the Field from 1938 
until 1946, and his nature and equestrian 
notes in that journal enjoyed a large 
following. It was not until after the 
Second World War, however, when he 
began broadcasting in the B.B.C.’s West 
Region programme that he achieved 
national prominence as а revealer of 
nature, particularly to children. 
Vesey-Fitzgerald’s first broadcasts were 
in the series called “The Naturalist,” a 
feature of which he eventually became 
editor, “ The Naturalist ” is broadcast at 
mid-day on the first Sunday in every 
month, and deals with all branches of 
natural history in a popular but scientific 


way. The talks are all by experts who 
deal with a particular subject informa- 
tively and without any “ talking down” 
to their audience. Some of Vesey-Fitz- 
gerald’s own contributions to the рго- 
gramme have dealt with the lesser known 
aspects of nature, particularly the lives 
and habits of bats and snakes; about 
which he is an acknowledged specialist. 
He is a resident member of the Children’s 
Hour team for “ Nature Parliament"; a 
feature that has done so much to explain 
to the town-dwelling child the flora and 
fauna of the countryside. Another team 
of which he is a member is the West 
Region’s programme in the Home Service 
“Country Questions," and ће is editor of 
West Region's other monthly natural his- 
tory programme ''Out of Doors.” He 
often gives the talk in the same Region's 
“ Bird Song of the Month.” 

In the summer of 1949 Vesey-Fitzgerald 
gave a series of talks called “ The Hard 
Way." For these broadcasts he set off 
with a knapsack on his back to wander 
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shire. Restricting himself to a da 
expenditure of 5s. he slept out nearly 
every night. A B.B.C. van met him : 
specified points along his route to record 
his talks about what he had seen and done 
on his journey. Another popular series of 


talks— describing 20 mile walks— was his 
“There and Back.” 

Besides his regular broadcasting, Vesey- 
Fitzgerald is a prolific writer on a variety 
of sporting and nature subjects. His 
books include: “ Amateur Boxing” and 
“Professional Boxing” in the Lonsdale 
Library; ‘‘ Badgers Funeral" 1937; “А 
Book of British Waders,” 1939; '' Hamp- 
shire Scene," 1940; “ The Noctule," 1941; 
“Programme For Agriculture,” 1941; 
"А Country Chronicle,” 1942; ‘‘ Farming 
in Britain," 1942; “ Hedgerow and Field,” 
1943; ''Gipsies of Britain," 1944; “ The 
Book of the Horse," 1946 ; '' British Bats," 
1947; “ A Child's Biology," 1948; “ Bird 
Biology for Beginners,” 1948; “ The Book 
of the Dog,” 1948; “ Background to 
Birds," 1949; and “ Hampshire," 1949. 
Brian Vesey-Fitzgerald has been editor of 
County Books since 1943, and is a member 
of the Institute for the Study of Animal 
Behaviour. He speaks Romany, and is an 
active member of the Gipsy Lore Society. 
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VOLES OF THE MEADOW AND WATERSIDE 


М"! confusion exists in the classification of the rodent sub-famil 5 
h ass sub-family known generally as 

d but that adopted in the chapter that follows is now widely accepted and has the 
merit of simplicity. There are, it will be seen, three distinct species—water vole, field vole 


and bank vole—and our illustrations in the chapter itself and in 


ge 1428 reveal these 


> pretty little creatures in all their similarity and difference 


general from other rodents by the fact that all its 

members are burrowers. It follows from this 
that they do not exhibit so much variety in shape and 
habits; they are all marked by blunt noses, small eyes 
and reduced external ears. The name “vole " seems to 
have become popular among zoologists, though it is 
merely an old word for “ field," so that when we speak 
of a “ field vole," we are virtually using the same word 
twice. However, the numbers of small rodents are very 
confusing, and it is convenient, with a clearly defined 
sub-family such as this, to have some distinctive name, 
instead of using the term “ mouse " or “ rat." 

Of the three genera of voles represented in Great Britain, 
probably the best-known is the water vole (Arvicola 
amphibius), or “ water rat," as it is still popularly called 
in most country districts. It seems likely that the water 
vole’s bad sight is the cause of its curious tameness ; 
there are very few other wild creatures that will allow 
an observer to approach so close and watch in such detail 
all the intricacies of toilet and feeding procedure. For 
a vole, it is a large animal, measuring on the average about 
twelve inches in length, including the tail. Its adapta- 
tions to an aquatic or, rather, an amphibian existence 
are not very accentuated ; the tail is long and tapering, 
the fur is thick and rather like that of a beaver, the 
foot pads are small and the toes slightly fringed. For 
swimming all four legs are used, and when the animal is 
on the surface of the water the head and part of the 
back are exposed. The fur is long and glossy, red- 
brown above tinged with grey, and lighter underneath. 
The male is more warmly coloured than the female and is 


also slightly larger. 


T sub-family of voles (Microtinae) is distinguished in 


N distribution the water vole extends all over Great 
Britain as far north as the Clyde and Tay; farther 
north than this it is replaced by a sub-species with black 
fur, the average measurements of which are rather less 
than those of the southern race. As habitats, it prefers 
ditches, ponds and slow-running streams, though, when 
abundant, it may be found at a considerable distance 
from water, in gardens, marshes, sand-dunes and even 
on hillsides. A certain amount of adaptability seems 
essential, for it must often be driven away from its 
regular home by floods and have to make shift for itself. 
For breeding purposes the water vole retires to the more 
secluded reaches in spring, and a certain amount of terri- 
torial animosity has been observed, each pair claiming and 
defending a “beat” of twenty yards ог so. By reason 
of this pugnacity water voles are difficult to keep 
in captivity. Their burrows are many-branched and 
may sometimes cause serious subsidence in a bank. 
In one of these chambers the young are born, in spring or 
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during the summer, for it seems certain that several 
litters are reared each season. The nest is built of reeds 
and grasses and the young are naked and blind; they 
are reported to be quite at home in the water before their 
eyes are open. 

Like all the members of this sub-family the water vole 
is an active animal and does not hibernate ; it is said to 
lay up stores of food in the winter against hard weather, 
but, normally, it is able to find sufficient for itself during 
this period. Its chief food is vegetable matter, water 
weeds, roots and stalks, which are nibbled off and held 
up in the two fore-paws to be eaten ; the bark of trees 
and shrubs, acorns, insects and small fish, however, 
are all readily taken when nothing else can be found. 

Of enemies the water vole has enough and to spare. 
By taking to the water it has evaded to a certain extent 
the usual predatory creatures, but has exposed itself to 
the attacks of herons, pike, large eels and trout. 
Presumably it has gained more than it has lost, for it is a 
common and well-distributed species. : 

Perhaps the commonest of our voles is the next species, 
the field vole, or grass mouse. There is considerable 


CHANGING QUARTERS 


The little animal seen below is the field vole or, as it is sometimes 
called (for there is considerable argument among systematists as 
to its correct nomenclature), the short-tailed field mouse. Its 
nest has been opened to expose the young ones, which the mother 
vole is about to remove to an emergency nest near by. 
5. Crook 


J. Markham 


DIMINUTIVE TAIL 


If this photograph ot the short-tailed field mouse (or field vole) 

is compared with that of the long-tailed field mouse in page 748, 

it will at once be seen how apt is its name. Besides the short 

tail—less than a third of the total length of the animal—notice 
the rounded form and blunt nose of this typical vole. 


doubt and discussion as to its true status and nomen- 
clature, but most authorities concur in retaining the old 
Linnean name, Microtus agrestis. The difficulty arises 
from the various forms of this genus that are found in the 
north of Scotland and the islands, and Barrett-Hamilton 
claimed that these represented the real agrestis, while 
the common English field vole was a separate species. 
However this may be, there is never any trouble in 
identifying this little inhabitant of our fields; its blunt 
head, small ears and short tail, which measures only an 
inch and a quarter out of a total length of four and a 
quarter inches, betray it at once. The fur is reddish- 
brown on top, fading to a smoky white beneath; it is 
comparatively long, and the stumpy tail is also covered 
with hairs, dark above and light below like the body. 
There are few localities where the field vole is not to be 
found, though, as a rule, it prefers the more cultivated 
places in our countryside, such as pastures, hedgerows 
and the open parts of woods. It will readily come into 
gardens, however, and may be discovered in such places 
as salt marshes, dunes and mountainsides. Wherever 
there is a fairly thick growth of herbage, field voles 
construct intricate networks of runs, both above and 
below ground. These are generally arranged so that, 
wherever they may be, there is a convenient bolt-hole 
near at hand. Since field voles are sociable creatures 
these burrows and runs may assume the aspect of a 
veritable city, with numerous highways, side passages and 
nurseries. The nest is generally placed above ground and 
is built of grasses shredded down to fine strips, thus so 
closely resembling its surroundings that it is very 


1414 


difficult to perceive. Five or six is the usual number of 
young in a litter, and these are born throughout the 
summer, while the weather is favourable. At certain 
periods the production of young goes up toa peak, and a 
plague of field voles is the result. 

Field voles eat chiefly greenstuff, and do considerable 
damage in orchards and plantations. Where, however, 
the numbers of owls and weasels have not been thinned 
too much by gamekeepers, it is noticed that the | 
population of voles is kept within bounds. 


Wi the third British species of vole, the bank vole 

(Evotomys glareolus), we are introduced to yet 
another genus. Thechief features are a generally lighter 
build than Microtus, with the eyes and ears more prominent 
and the tail longer. Bank voles are also more active and 
climb with ease. Our own species has only recently been 
recognized as a common inhabitant of the countryside, 
and in comparison with the preceding species it is certainly 
local. However, it has been found in most of our counties 
except those in the extreme north of Scotland, and it may 
be possible that it is increasing rapidly, having at one 
time been actually rare. Identification of the bank vol 
is a simple matter, for nobody could mistake the rich 
cinnamon colour of the back, which fades to cream o: 
yellow underneath ; the tail is black above and ends in a 
pencil of fine brown hairs. The total length of the bank 
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vole averages three and three-quarter inches, and it is | 
thus the smallest of our voles. j 
As might be expected of such an agile little creature, 4 


the bank vole is not much of а burrower ; 


it is quite a 


y 
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W. S. Berridge 


VOLE OF THE ORKNEYS 


Several forms of field vole occur in Britain, and below we see one | 


of them—the Orkney vole, Microtus orcadensis. Such little 
differences as may be detected in its appearance are attributable 
to continuous inbreeding in a very restricted habitat. 

bold animal and may be seen out in the open at midday. 
It haunts a wide variety of localities, such as woods, 
hedgerows, gardens, old walls—any place, indeed, where 
there is a certain amount of shelter. The breeding habits 
are similar to those of the field vole, but the nest may be 
lined with such soft materials as sheep’s wool or feathers 
One of the reasons for the presumed spread of this 1 
species may be its adaptability in the matter of food. | 
It will eat greenstuff, but also consumes fruit, berries, | 
nuts, insects and animal] food, if such comes its way. | 
| 
| 
| 
| 
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DAINTY FLIES OF PATTERNED LOVELINESS 


Тн chapter opens with a description of the lace-wing flies—little insects whose wings of 


transparent lattice-work are wonders to behold. 


Then we meet a number of other 


flies of handsome appearance or curious ways—the scorpion-flies, the alder fly and the 


stone-flies, or creepers. 


All these masterpieces of delicate design are four-winged and 


are closely related in the entomological scheme 


HE name “fly ” is applied іп a very wide sense to 
large numbers of insects, although, as is explained 
in page 1031, it is properly reserved for the 

members of the order Diptera, the two-winged flies. 
There are, however, a large number of four-winged 
insects to which the name fly is given, including, for 
instance, the caddis flies and May-flies, and the alder fly, 
which are described in pages 197-199. Some others 
of the same type are discussed in the present chapter. 
Most of these belong to the order Neuroptera, or nerve- 
winged insects, or to one of the smaller orders which, 
from the entomological point of view, are fairly closely 
related to them. 

Lace-wing flies are some of our loveliest insects ; 
they belong to the genus Chrysopa in the Neuropterous 
order. The common lace-wing (C. perla) is that delicate, 
filmy-winged insect which so often comes into rooms in 
early summer, attracted by the light, settling on the 
ceiling above the lamp. The body is bright green, and 
so are the veins of the transparent, weak-looking wings. 
This insect should never be killed, for it is among the 
gardener's best friends. Despite its weak appearance, 
the lace-wing is a veritable tiger in the larval stages, 
being one of that association of insects—the lady-bird 
and hover-fly are others—which live on the multitudes 
of green fly that haunt the roses in early summer. 

Strangely beautiful are lace-wing eggs, tiny pearly 
objects attached to the stem of a leaf or to its underside 
by a fine thread, which holds them out stiffly from the 


surface. This thread is made by the female insect in 
the following manner. Having selected a suitable spot, 
she first makes a foundation with a secretion from her 
abdomen, and then, by raising her tail, draws this out 
into a strong hair, at the tip of which the egg is deposited. 
The eggs are laid in groups of a dozen or so, and in some 
species, in which the “ stalks " are all joined together, 
the effect is very pleasing. The larva of the lace-wing, 
in order to preserve itself from the attacks of insect- 
eating birds, piles up the emptied skins of its aphid 
victims on its own back, thus providing itself with portable 
camouflage. It is a fat, six-legged grub, rather like that 
of the lady-bird, and armed with a pair of long, hollow, 
sickle-shaped jaws; through these it sucks the juices of 
the aphid, which is held powerless in their fierce grip. It 
pupates in a tough, silken cocoon, emerging as an adult 
in the spring following its larval stages, 


ESIDES the green lace-wings of the genus Chrysopa 
there ave others, such as the two members of the 
genus Nothochrysa, which have brownish wings. These 
must not be confused with the brown lace-wings, members 
of the genus Hemerobius, which have longer wings in 
proportion to the size of their bodies than the other lace- 
wings, and shorter, thicker antennae. The larvae, which 


TRANSPARENT WINGS 
One of the commonest insects of the ‘garden, the lace-wing fly—of 
which our best-known species, Chrysopa perla, is seen below—is 
both one of the most beautiful and one of the most useful. The 


transparent wings are divided by a network of veins, which like 
the rest of the insect are bright, pale green in colour. 
8. Crook 
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Н. Bastin 


LACE-WING LARVA 


The larva of the lace-wing fly 
rather resembles the larvae of 
the lady-bird and the hover-flies 
seen in pages 788-789, not only 
in appearance but also in diet. 
Right are seen a number of the 
eggs of another species, their 
stalks serving to mark them off 
from other insect eggs. Top, 
X 4 approx. ; eggs, X 8. 
are broader and flatter than 
those of the typical lace- 
wing, are equally voracious, 
and are armed with even 
more noticeable jaws. Our 
largest member of the lace- 
wing group is Osmylus chry- 
sopa. It is two inches across 
the wings, and is found near 
water, where it feeds, the 
larva being said to be capable 
of hunting under the water. 
In the Neuropterous order there are a number of small 
families whose members are not likely to come under 
the observation of any but the entomological specialist. 
The family Panorpidae, however, contains several 
insects of more general interest. These are the scorpion- 
flies, of which we have four species. They have the large, 
soft, transparent wings typical of the Neuroptera, with a 
large network of fine veins and spotted with brown patches. 
Panorpa communis, the common scorpion-fly, is often 
encountered in the summer, and is easily recognizable 
by the long, beaked mandibles which stick downwards 
from the head at right angles to the body. This is another 
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fierce insect, for it preys in the adult stages on flies, whose 
juices it sucks. The scorpion-flies get their пате гол 
the way in which the long tip of the abdomen is curved 
upwards over the back. The larva is remarkable in 
having, besides the normal six legs, a number of prolegs, 
which give it a certain resemblance to a saw-fly caterpillar. 
Unlike its parents, this larva appears to be omnivorous, 
and is perhaps more of a scavenger than a carnivorous 
feeder, though in either case it is a useful creature. 

The alder fly (Sialis), referred to in pages 198 and 402, 
is another member of this order, easily distinguished by 
its brown colour, and by the fact that the front margin 
of the fore-wings is curiously convex, as if it had had an 
extra piece, consisting of 
eight or so simple cells, 
added on in front of the 
straight margin. This is a 


feature of most of the 
Neuroptera and is peculiarly 
noticeable in the alder fly, 
and їп the  snake-flies, 
members of the genus 
Raphidia, in the ‘family 
Raphidiidae, of which we 
have in 3ritain two 
SNAKE-FLY 

The snake-fly, of which an adult 

is scen below, is surely one of our 

most curious insects ; it earns 

its name from the peculiar car 

riage of the head. Notice the 


long neck—really elongated pro- 
thorax—which is present also 
in the larva, of which a 
men (X 4) is seen to the | 
The adult below is about 2. 
Ray Palmer 


speci- 
I 


common representatives and two rather rare ones. 
These ate easy to distinguish from any other insects 
by the very long “ neck,” which separates the head by 
a considerable space from the rest of the body. The 
Wings are transparent, and have the convex area in 
front divided into a number of rather deep, narrow cells ; 
there is а single brown cell on the fore margin of each 
wing, as in many dragon-flies, and the female has a long 
ovipositor reminiscent of that seen in many Hymenop- 
terans. The larva of the snake-fly is a very active, long- 
bodied creature, living chiefly in rotten wood, where it 
feeds on other insects; an interesting point concerning 
it is that it can move forwards and backwards with 
seemingly equal ease. 
Highly esteemed amongst | 
North-country fishermen as very 
special bait for trout during the 
summer months, the members of 
our next group, the Perlidae, are 
known as stone-flies, or creepers. 
Though {һе adults have a 
superficial resemblance to alder | 
flies, they are not in any way : 
related, belonging to their own 
special order known as Plecoptera. | 
Aremarkable feature of the adult 
stone-fly is that the three 
thoracic segments, which in other 
adult insects are more or less 
fused, are distinct and, con- 
sequently, the legs and the 
wings are clearly separated. 
The wings are brownish and 
transparent, and the very | 
different arrangement of the | 
veins shows that the group is far 
removed from other orders. The 
hind wings аге especially 
noticeable, for they have a 
very large area divided by a 
number of straight, simple veins 
running from the body outwards 


NERVED WINGS 


The three insects seen in the centre 
of this page, and the one directly 
below, show the range of our members 
of the order Neuroptera, or nerve- 
winged insects. They are, from top 
to bottom, а lace-wing (Osmylus)— 
one of our rarer species —scorpion-fly 
(Panorpa), snake-fly (Raphidia) and 
alder fly (Sialis). АП are magnified 
from 2 to 3 times. 


ANGLER'S FRIEND 
The stone-flies of the small order 
Plecoptera and genus Perla are 
favourite ‘bait with North-country 
anglers. At first sight this insect 
(above) might be mistaken for a 
Neuropteran, but the different 
wing-venation and especially the 
large lobe of the hind wings, are 
indications: that it belongs to 

another group. (х з approx.). 


to the margin, in much the 
same way as is the lobe of 
the hind wings of the 
Orthoptera. The wings are, in 
fact, as long as the body, 
except the head and the 
forepart of the thorax. The 
long, tapering antennae are 
composed of a very large num- 
ber of rather thick joints and 
appear to be finely serrated. 


"T usse flies may be found 
sitting about on stones and 
plants near fast-running 
water, the wings so arranged 
along the back that the 
insect appears almost 
cylindrical when at rest, 
and is often hard to see owing 
to its resemblance to a twig. 
The early stages are passed 
under water, the nymphs—for 
the life history has-no pupal 
stage, ‘and is, therefore, 
similar to that of the dragon- 
flies and May-flies—being, 
as it were, wingless editions 
' of the adults, The wings may 
be seen developing as “ buds ” on the back of the thorax 
in the older nymphs. The nymphs of May-flies form 
the food of the stone-fly nymphs, for the latter are 
fitted with a serviceable pair of jaws. Тһе adult stone- 
fly also possesses jaws, but they are quite useless, for its 
life history is short, about the same length as that of 
the adult May-fly. The stone-flies all have cerci, two 
little “ tails" at the end of the abdomen, excepting 
one species, the willow-fly (Nemoura variegata), which 
also has extremely long antennae. The wing-span of 
this insect is about one and a quarter inches. 
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SOME BIRDS THAT NEST ОМ SANDY SHORES 


Г several earlier chapters in this section mention is made of birds that frequent our coasts, 
but here we have a chapter given up entirely to birds of the shore and sand-dunes.. An 
interesting feature common to all is the marked resemblance of the eggs to the particular 

surroundings in which they are commonly laid 


Е all our birds, few rely more on the protective 
resemblance of their eggs than does the ringed 
plover. This is one of the commonest of our 

shore birds ; it is widely distributed all round our coasts 
in suitable localities, and is also found in a few inland 
sites, It is one of the most familiar of all our waders, 
and is a distinctive species, The upper parts vary from 
раје brownish-grey to a yellower tinge, the underparts 
being pure white. There is a black ring round the neck, 
extended in front a little way down the breast ; above 
this is a white ring, and the forehead and a patch above 
and behind the eye are also white. A black band crosses 
the head above the forehead and passes also through the 
eye and above the bill, so that the white of the forehead 
is framed in black. The legs are orange, and the bill is 
reddish-orange with a black tip. There is a white wing 
bar, and the tail and part of the primaries are black. 
When seen running along the sandy shore or flying 
aver the dunes and among the rocks, the ringed plover is 
a noticeable little bird, with a strikingly spick-and-span 
appearance. On the wing—when it is flying in real earnest, 
so to speak—it is one of our fastest fliers, and it has the 
deliberate, yet rapid, firm wing-beats typical of the 
waders. The normal flight is not straight, for the bird 
twists and turns its body in the air, showing now the 


AT THE FEEDING-GROUND- 


This picture shows half-a-dozen ringed plovers at one of their 

typical feeding-grounds—a shallow , left by the receding 

tide in some muddy, flat estuary. Although the birds are some 

distance from the camera, the feature which gives them their name 
can be easily discerned. 
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white of the underside, then almost disappearing from 
view when the greyish back is turned towards us. As it 
alights it raises its wings high and runs forward, almost 
on its toes. When feeding, it runs to and fro, picking up 
a sandhopper here and there, stopping to examine some 
small mollusc, energetically pulling up the burrowing 
worms in the sand. To the expert in bird-watching its 
actions alone will distinguish it from the dunlins and 
other shore waders with which it consorts in winter. 


T nest of the ringed ploveris a mere hollow scooped 

out of the sand—it usually prefers to build among 
the dunes—lined sometimes with bits of grass, shells, or 
small pebbles, or even chips of driftwood. The birds 
betray the position of the nest by their pathetic, piping 
note of alarm, but once the young are hatched this is 
not needed, for they can run as soon as their down is 
dry, and they are soon hidden in the marram grass. If 
approached, the young “ freeze,” and will allow them- 
selves to be picked up without showing signs of life ; 
when liberated, they run with amazing speed, spirts of 
sand shooting up from their absurdly large feet as they 
disappear from view. Sometimes, if the shore is at 
all rocky, they will take to the water and swim to a 
safe hiding place among the weeds hanging from some 
big rock. The down is grey and sand-coloured, with pale 
bands on the head. The eggs, always four in number, 
are laid with their points inwards; if they are turned 
round, the bird is unable to cover them properly. In 
the photo opposite, the eggs have been turned point 
outwards, to discover the bird's reaction to the change. 


PLOVERS AT THE 


Here we see the ringed plover (above) and the Kentish plover (below), both at their nests in typical sites. Although the former would 
seem to be a fairly conspicuous bird, it is by no means easy to discover when sitting, so well do the contrasting colours of its upper 
parts blend with the sand and pebbles of the beach. The eggs, it will be recognized, are well protected by their colour and decoration ; 
they have here been turned point outwards by the photographer. The rare and very local Kentish plover also matches its background 
excellently ; as the photograph reveals, its markings are less conspicuous and its plumage of a softer tone than the ringed plover's. 


BEAU OF THE WADERS 


Amongst the smartest of all our birds, and certainly the finest 
of our waders, the oyster-catcher wears perpetual evening dress of 


black and white, set off by a scarlet bill and pink legs. All the 
contrasting tones of its appearance are well interpreted in this 
photograph of the bird walking among the pebbles on the sands. 


Closely related to the ringed plover and very similar 
to it in appearance is the Kentish plover. At one time 
а common bird in south-eastern England, it now survives, 
thanks only to the protection afforded it by landowners, 
in certain parts of Kent and Sussex, and there is always 
а great demand for the eggs and adult birds on the part 
of collectors. The bird is yellower and browner than 
the ringed plover, and is also smaller, its length being 
six and three-quarter inches as opposed to the seven 
and three-quarter inches of the other bird. In habits 
it is similar, but there is even less attempt at making a 
nest, and the eggs, which are smaller than those of the 
ringed plover, are streaked with black instead of being 
spotted, the ground colour also being frequently rather 
greenish. In general, the bird is sandy-coloured above, 
white below, with a dark band across the forehead. 
Through the eye there is a dark brown stripe, but the 
white of the forehead has black above it only, while there 
is no black collar, merely a streak running forward below 
the side of the neck. The female is even paler, having 
no black about her except the eye-stripe. 

One of the handsomest of all our birds, and one that 
cannot be mistaken for any other, is the oyster-catcher. 
The underparts are pure white, and there is a broad 
white band on the blackish wings ; the rump and upper 
tail coverts are also white. Otherwise the bird is black, 
the head, neck and upper breast being peculiarly glossy. 
The brilliant orange-scarlet bill shows up well against 


this, and the pinkish legs are almost equally striking. 
It is a large bird, over sixteen inches in length, with a 
wing-span of two feet or more. From its black and white 
plumage it has received the popular name of sea-pie. 
It is a widely distributed species all round our shores, 
though it nests chiefly in the north and west. 

The oyster-catcher is one of those species of waders 
whose numbers are enormously increased in winter by 
migrants from the north, and the flocks are often ex- 
tremely large, their oft-repeated call of Aleep, sleep 
sounding far over the mud flats as the birds fly inwards 
before the advancing tide. In spite of their name these 
birds do not eat oysters; they live chiefly on other 
molluscs—whose shells they force open—crustacea and 
small fishes. When they have eggs or young in the nest 
the parent birds are often extremely bold, mobbing 
not only other birds, but also human beings who come 
too close to the home. Usually there is not much in 
the way of nesting material—a few scraps of grass or 
weed swept up by the tide, often a number of broken 
seashells and small pebbles ; occasionally, however, one 
may find quite a substantial wall of grass or seaweed. 
As to ornamentation each bird seems to have an in 
dividual fancy, and one may find assemblages of such 
objects as snail-shells, bones or pieces of plants arranged 
as a decorative frieze 
round the 
yellowish, black 
marked eggs, which 
are of the pear shape 
found in all the 
waders. The down 
of the young ones is 
greyish at first with 
darker markings, 
chiefly stripes. 

Handsome as 
the oyster-catcher and 
the ringed plover, 
they are neither of 
them such fine birds 
as the sheldrake or 
sheld-duck (see colour 
plate facing page 
1073), another bird 
that is quite common 
where sand-dunes are 
present. In some dis- 
tricts, as in Wales and 
Somerset, it is really 
abundant. Its size 
and plumage prevent 
confusion with any 
other duck; indeed, 
it has many features 


four 


are 


FIND THE EGGS! 


Some difficulty may be 
experienced in “ spot- 
ting" the clutch of 
oyster-catcher eggs in 
this photograph, ех- 
posed though they are 
on the bare beach. 
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which separate it from its relatives. The first im- 
pression, when the bird is seen from a distance, is that 
of a large, long-necked black and white duck. Actually, 
the back, wing-coverts and flanks are white, and there 
is a broad white collar round the neck. The white belly 
is divided by a central black stripe, and a band of chest- 
nut encircles the body from the breast to the upper part 
of the back. The head is metallic greenish-black, and 
the primaries and scapulars are also black, while the 
speculum, as the wing patch is called, is chestnut and 
green. The beak is scarlet, and the legs are pinkish. 
As mentioned above, the name of this fine bird is also 
often written sheldrake, irrespective of the sex of the 
bird—the word “ sheld " meaning pied or variegated, 
like the blazonings on a shield; other names are shell- 
duck, mussel-duck and burrow-duck, the two former 
from its food, the last from its nesting habits. 
Wherever, as we have said, there are sand-dunes, 
especially if there are also tidal mud flats near at hand, 
one may find this bird, which is slightly sociable. The 
nests are in burrows, often in large colonies, and some- 
times even on high ground some distance above the sea. 


TAKING THE AIR 


Above and below we see the members of a sheld-duck family, 

young and old, outside their rabbit-burrow home. It is interesting 

to observe how in even the small birds the colour of the parents 

is reproduced, although the collar is absent. Young sheld-ducks 
can walk and swim as soon as hatched, 


n 3 
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SHELDRAKE GRACE 


Swimming slowly on the placid waters of a seaside mere, this 

sheldrake has a perfect and symmetrical reflection. Notice how well 

the black and white coloration breaks up the bird’s contours ; 

from a distance it is by no means so conspicuous as would appear 
when we see it at close quarters. 


These burrows are generally the old homes of rabbits, 
but sometimes dense undergrowth or a crack in rocks 
provides a site. In spring the males display en masse, 
fighting and at the same time showing off their beauties 
to the ducks, and even when the females are sitting the 
males congregate and have a daily meeting at some 
favoured spot. The eggs, which are large, cream-coloured 
and about eight to ten in number, are carefully covered 
with down when the duck leaves them. At times the 
drake decides to incubate, and occasionally he even 
forbids his spouse to perform this duty. Another curious 
habit of these birds is that of combining two or more 
families under one duck before the birds are old enough 
to have reached the flying stage. A single pair may 
then he seen leading a score or more of the ducklings to 
the water. If one family finds another at the same feed- 
ing ground there is often a fight between the old birds. 
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MITES AND TICKS AND THE HARM THEY DO 


TI^ this concluding chapter of the section devoted to spiders and their many-legged allies, 
we have an account of some of the more representative and frequently encountered of 


the vast and as yet not completely classified host of mites and ticks. 


All are tiny, but 


they are by no means insignificant if we have regard to the nature of their activities 


о multitudinous are the members of the order Acari, 
to which subdivision of the Arachnida mites and 
ticks belong, that the problem of classifying them 

all has hardly started, though a vast amount of work 
has been done on the subject. Mites and ticks are 
largely microscopic, and, even if visible to the naked 
eye, cannot be recognized save by characteristics ob- 
servable only through a microscope, and their smallness 
has, of course, complicated the problem of classification. 
Again, thev are mainly parasitic—if not for the whole 
of their existence, at least for the greater part of it— 
and- many of them burrow under the skin of their hosts, 
thus becoming difficult to discover, let alone classify. 
Furthermore, the vast majority are hardly known at 
all because it is only the harmful species whose habits and 
appearance have been studied to any extent. 

Illnesses ranging from mere slight irritations to violent 
pestilences can be caused or conveyed by the invisible 
mite, but fortunately in the British Isles the more danger- 
ous types do not exist. Scabies, the itch, mange, “ black- 
heads," red mite in birds and galls on fruit trees are 
among the worst products of British mites, whereas 
abroad fevers and other sicknesses in Man and beast 
(e.g. the “ Texas" and “coast” fevers in cattle and 
"Rocky Mountain spotted 
fever" in human beings) are 
spread by these creatures, par- 
ticularly in tropical latitudes. 

The Acari are divided roughly 
into six sub-orders, of which 
four are represented in the British 
Isles. These are the Parasiti- 
formes, the Trombidiformes, the 
Sarcoptiformes and the Tetra- 
podili. АП the members of 
these divisions may be called 
mites, the term tick being 
reserved for the Ixodidae and 
Argasidae families in the sub- 
order Parasitiformes. In this 
country ticks are mainly para- 
sitic upon domestic animals, 
chiefly upon sheep, cattle and 
poultry. They give rise to irri- 
tation, often acute and distress- 
ing, and carry the louping ill of 
sheep and red water disease of 
cattle. The life history of a 
typical tick, Ixodes ricinius, the 
castor bean tick, parasitic upon 
sheep and cattle, is as follows. 

Laid on the ground, the 
eggs hatch into larvae, which, 


'RED SPIDER' MITE 
The red spider, or money spider, seen above highly 
magnified, is not a spider but a mite, albeit a spinning 
mite, and is believed to be lucky perhaps because it 
is exclusively a vegetarian and will not attack Man. 
But it is far from lucky for the farmer, for it does great 
damage to crops, sucking the juices of plants. 


with the aid of their six (not eight) legs, ascend to the 
uppermost tips of grasses. They are very small indeed, 
but may possibly be discovered in grass-heads with the 
aid of a lens. The eggs number several thousands and 
are cemented together in clusters, and the hatching 
period varies from three weeks in warm weather to four 
or five months in winter. The larvae attach themselves 
to the hair of passing animals, making their way to a 
part where the skin is thin. There they stick a special 
blood-sucking organ into the skin and suck the animal's 
blood. When it is gorged the tick moults into a nymph 
form, which possesses eight legs but no sexual organs. 
This stage may ђе passed on an animal or on the ground. 
If on the former, the nymph remains upon the same 
animal ; if on the latter, it climbs to the grass-head once 
more and repeats the process of the larva. 


INALLY, the nymph moults again, emerging as a fully 
sexed adult. If all the stages are passed on one 
animal the tick is called “ one-host " or a “ continual 
feeder "; if it falls to the ground for the first moult 
but not for the second, it is called a “ two-host ” tick ; 
and if it falls to the ground twice, returning to different 
animals, it ıs a “ three-host " tick or an “ interrupted 
a feeder.” The adult male, which 
usually sucks less blood than the 
female, mates with the female 
on the animal, after which the 
male dies and the female falls 
to the ground, where she lays 
her eggs, dying immediately 
after that operation. 

Apart from the diseases carried 
by ticks, their blood-sucking 
propensities may cause anaemia 
or even death in both beasts 
and birds. It isto guard against 
this that sheep are dipped. 

In the Trombidiformes the 
best-known of the British mites 
are included. Many of the 
larvae of mites belonging to this 
sub-order are the reddish-brown 
creatures commonly known as 
“ harvesters,” ог “һагуеѕі- 
bugs,” from their appearance 
on grass-heads at about the 
harvest season and in early 
autumn, and these frequently 
“bite” human beings, causing 
irritation. The wrongly-named 
money “ spiders " or red “ spiders” 
also belong to this group. 


J.J. Ward ` 
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Known scientifically as Tetranychus telarius and T. 
bimaculatus, the last-named creatures belong to the 
Tetranychidae family of “spinning” mites, so called 
from their possession of silk glands, or spinnerets, similar 
to those of true spiders. These are vegetable parasites, 
and wreak great damage in orchards, strawberry and 
tomato beds, and hop gardens. Recoming active in 
spring, they suck the juices of plants until autumn, 
when they “flock” together and prepare a large 
communal web, in which to pass the winter. 

The freshwater mite family, Hydrachnidae, also belongs 
to this sub-order. The adults are free-living, having 
bristles on their legs which enable them to swim, but the 
larvae are usually parasitic. This family provides the 
handsomest mites, the large, variously-shaped bodies 
showing much variety in colouring in different members. 

Both the mange-mites and the cheese-mites belong to 
the Sarcoptiformes, the former infesting animals and 
the latter foodstuffs of many kinds. Tyroglyphus siro 
and T. longior are the scientific names of the cheese-mites, 


H. Bastin — 


'BIG BUD’ AND ITS CAUSE 
А кро example ot ne tua result ofS mite attack on black currant 
bushes. Above are seen “ big buds” which should have developed 
into leafy shoots like those above them, and the dorsal (right) 
and ventral views of Eriophyes ribis, the mite responsible. 
probably the most familiar in appearance of all mites, 
for they are easily observable under quite low power. 
These mites are viviparous, which accounts for their 
extremely rapid spread, but cannot withstand dry 
conditions, thriving only in warmth and dampness. 
During a period of hardship, when all available food is 
consumed or when dry conditions are imposed, the law 
of the survival of the fittest is put stringently into opera- 
tion among the cheese-mites, only the most virile, middle- 
aged specimens surviving, while the youngest and oldest 
die off. The survivors then suffer metamorphosis into 
a hard, shelled form, which can resist adverse conditions 
for some length of time. If the conditions do not improve, 


MITE WEB AND WEAVER 


Another member of the Tetranychidae family—the spinning 
mites—is the lime tree mite (Tetranychus tiliarum), seen inset 


above, magnified by forty diameters. The larger picture shows a 


portion of the great communal web woven by perhaps hundreds 

of these creatures up the tree from the ground to the branches. 
however, the hypopus, as this form is called, attaches 
itself, like the false scorpion, to the leg of a fly or other 
insect, on which it is conveyed to fresh fields. 

The itch-mite, Sarcoptes scabiei, excavates into the 
skin a tunnel which it fills with its eggs and excrement 
as it goes. The result is that it can never emerge from 
its self-made prison, setting up extreme irritation in its 
death-throes. The itch-mites are grey, oval, flat and short- 
legged, and, owing to the large numbers of the young, 
spread rapidly and infect other humans and animals. 


INALLY, we come to the Tetrapodili, which are para- 
sitic not upon animals but upon plants, the most 
conspicuous species causing the appearance of galls or 
swellings upon the leaves of various plants. Certain 
insects also give rise to galls (as explained and 
illustrated in Chapter 23, pages 1360-1363, of the 
Wonders of Insect Life section), but these can often be 
distinguished from mite-galls by the fact that the mites 
more prudently leave a hole in the gall through which 
to escape, while some insect-galls have no such hóle. 
Red galls on sycamore leaves and on alders are due to 
mites, and the nail-galls of lime trees have the same 
origin. But possibly the most harmful of these mites is 
Eriophyes ribis, which causes the buds of black currant 
bushes to swell to an enormous size and die. This takes 
place in early summer, and the mites which have caused 
the “ big bud," as the condition is called by fruit-growers, 
may then be observed emerging from the buds on to the 
leaves, either by attaching themselves to insects' legs or 
being carried by the wind, 
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All About Our Weather. 13 


SNOW AND 


ITS ICE CONSORT 


T": foreigner who formed his conception of the British winter from our artists and novelists 
would have no doubt that for days and weeks on end snow covers our countryside and ` 


our lakes and waterways are imprisoned in ice. 


Actually, however, snow is but a transient 


phenomenon in the English, and usually the Scottish, scene, and that ice is here today and 
gone tomorrow is the ever recurring plaint of the skating army 


[ 


OMPENSATION for the discomfort which it brings to 
& town-dwellers, who find no pleasure in con- 
templating slush-covered pavements and dirty 
roadways, lies in the new beauty with which a snowfall 
invests the countryside, where it covers the fields and 
hedgerows with an immaculate mantle, wraps the woods 
in white-robed peace and bespangles every branch with 
glittering crystals. There are few more beautiful sights 
than a snow-clad landscape; but snow also has its 
utilitarian aspect—it is an essential factor in the irrigation 
of large areas, for without the melting snows of early 
spring many a river would dry ир; it protects vegetation 
as well as beautifies it, and it helps largely to conserve 


SNOW'S VIRGIN WHITENESS 


Spangled with snow crystals that shine with dazzling light in the 

sun, even the tallest and bulkiest trees take on а fairy-like 

splendour, and the lane over which they lean in this photograph 

looks as if it might.lead to unknown fanciful kingdoms or the 
home of the Snow Maiden. 


С. Е. Metcalfe 
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the warmth of the soil, making increased growth possible. 
Without the melting snow of the Abyssinian mountains 
which fill Lake Tana and cause the Nile floods, agriculture 
and, therefore, civilization would have been impossible 
in Egypt, which was one of the cradles of world 
civilization; and over huge areas nearer the Poles 
transport and, therefore, life would be impossible were 
it not for the snow over which sledges can be drawn so 
quickly and which protects the scant vegetation from 
death through biting frosts. 

But what is this snow which plays such an important 
part in both the economy and the artistry of Nature ? 
It is formed, like hail (see Chapter 11, page 1203), in the 
clouds from condensing water vapour, but, unlike hail, 
is not solidified raindrops. Snow forms in the highest 
of the three layers of cloud mentioned in the chapter on 
hail, і.е. in the snow region, where the temperature may 
be as low as o°F. The formation of the ice crystals 


which amalgamate to form a snowflake 
has been the subject of quite recent 
investigation, and the matter is not yet 
settled beyond dispute. Previously, the 
difference between hail and ‘snow was 
assumed to be that hail was frozen water 
and snow frozen water vapour, but, while 
this rough and ready differentiation still 
holds good to a certain degree, it is not 
stated with such definiteness by many 
authorities. The fact is that water 
vapour, like any other substance, 
crystallizes as it cools, and the slower 
and longer the cooling process is the larger 
are the crystals formed; but, in such 
very low temperatures as obtain in the 
snow region, the condensing water vapour 
first forms tiny liquid droplets, which 
later crystallize, so that the distinction 
between snow thus formed and hail, also 


formed from frozen droplets, is less clear than’ might 
But when once a few crystals 
have been formed from these droplets, condensation now 
takes place without the intermediate liquid stage, so 


at first be supposed. 


5. Crook 


are the delicate 


Practically the earliest of our flowers to appea: 
snowdrops, but, though shy and drooping'in appearance, they 
are among our hardiest plants, since, as is seen above, even a 
heavy snowfall does not deter them. Note that even their 
whiteness is made to look grey by the snow's whiter radiance. 


that the outer portions of a snow crystal are truly frozen 


water vapour and not, like hail, frozen water. 
crystals agglomerate, forming snowflakes, and fall to the 


ground by their own weight. 


It is possible for snowflakes, like hail, to 
be whirled up and down several times by 
the ascending air current, but this is 
unusual, and they would probably disin- 
tegrate in.the process. Moreover, the low 
temperatures giving rise to snow formation 
are not normally caused by strong ascend- 
ing air currents (the result of extreme 
heat at ground level) but by the exces- 
sive coldness of wintertime, when the 
sun's rays lose their power and radiation 
is high ; this is the answer to the common 

uestion why hail falls. in summer, while 
snow falls only in winter. Snow can also 
-fall from a cloudless sky, the extreme 
coldness of the upper air having crystal- 
lized small amounts of the water vapour 
that everywhere exists in the atmosphere. 


W. 


Seen under the microscope, snow crystals have an unexpected beauty. 


hav 
are like the two upper e» 


These Among the new branches of knowledge which photo- 
graphy has made possible is the study of snow crystals, 
their shape and its relation to atmospheric conditions. 
Beautiful photomicrographs of such crystals 
are now made, their perfect symmetry and 
infinite variety of intricate design adding 
aesthetic charm to meteorological science. 
The largest snow crystals are half an 
inch across, the smallest about o.or inch 
in diameter. The colder the region where 
they were formed, the smaller they are, 
and if the lower layers of cloud have 
also extremely low temperatures, crystals 
may fall singly and not in flakes. The 
latter, it may be added, are formed when 
the temperature at ground level does 
not fall below freezing point (32°F.). 


А. Bentley 


CRYSTALS OF BEAUTIFUL REGULARITY 
Infinitely 
iable—no two have been known to repeat the same pattern—they, nevertheless, 
all the same symmetry. Those from high clouds, or formed in very cold weather 
imples, more plate-like and less branched than those, like 
the lower pair, that derive from lower clouds or fallin warmer weather. 
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BREAKING THE ICE 


In Britain winters are not usually severe enough to freeze over 

rivers and canals, but here we have a photograph of an ice- 

breaking barge among the ice-floes on the Macclesfield and Poynton 

canal, Cheshire. We are led to believe, though we cannot be 

sure, that such scenes were far more common in days gone by. 

Water crystallizes always into hexagonal forms, but 
every snow crystal is different from its fellow, as has 
been proved by Mr. William Bentley, an American 
scientist, the pioneer in the photography of snow 
crystals, who has taken about 5,000 photomicrographs 
of these crystals, and found none duplicated. Never- 
theless, they fall into roughly distinguishable categories ; 
those, for instance, that show solid outlines, with little 
branching, are formed in very high clouds and very low 
temperatures, while others, much prettier and more 
diversified in shape, with delicate branching and intricate 
stellar designs, occur in low clouds and warmer weather. 
The conditions of freedom under which snow crystals 
are created—in the least dense of fluids, namely the air— 
makes possible the formation of such vast numbers 
without a duplication, for the atoms of hydrogen and 
oxygen which form water can arrange themselves, in 
those free conditions, in any manner whatsoever. 


HE " catching ” of snow crystals to study and photo- 
graph them is an extremely difficult art; a board, 
covered with black velvet or some similar substance, is 


placed in the open where flakes can fall freely upon it., 


When a complete and perfect crystal falls thereon it has 
to be lifted gently on to a slide and photographed 
immediately, before it melts. 

Contrary to popular belief, snow is formed and falls in 
tropical regions, but it is dissolved into rain before it 
reaches the ground, except in mountainous areas, where, 
even on the equator, perpetual snow exists. The lowest 
height at which perpetual snow can exist at the equator 


is 17,000 feet. The snow-line 
for the British Isles would be 
from 7,000 feet (in the south) to 
5,000 feet (in the north), but. 
as the highest mountain, Ben 
Nevis (4,406 feet), does not reach 
that height, perpetual snow is 
not found in Britain. In regions 
of perpetual snow glaciers are, 
and were, formed, the glacier 
being nothing more than the 
lowest layers of snow solidified 
into ice by the great pressure of 
upper layers; in the Ice Age, 
when glaciation shaped — our 
Scenery, snow must, therefore, 
have been the chief form of 
precipitation, as it now is in 
the polar regions. 

Sleet occurs where the tem- 
perature near the ground is 
appreciably above freezing 
point; snow is then partially 
dissolved as it falls from the cold 
upper regions, or becomes mixed 
with rain, the resultant wet and 


half-liquid precipitation being 
sleet. Sleet is still, however, formed of ice crystals, 
but these are usually long, narrow and sharp, rather than 


stellar in shape ; it is for this reason that sleet stings the 
face and penetrates the clothing more easily than 
snow. Sleet is, of course, more common in this country 
than snow; in the south-west there are children who 
have never seen snow, and this rarity of snowfalls 
seems to be on the increase. The Christmas-card or 
“ Dickens " Christmas, as far as the south and Midlands 
are concerned, is certainly rarely experienced today ; 
whether this is a sign of the recurrence of the sort of 
slow climatic change that took place in the Ice and 
Tropical Ages is a matter for speculation. 


IMILAR to snow and sleet, ice isalso a crystal formation 

formed when the temperature of water reaches freezing 
point (32°F. or о°С.). Skaters may have wondered why 
ice forms at the top of a pond or lake and not at the 
bottom, and those who have skated over and through 
thin ice may have felt that it is a pity the pond does not 
freeze solid. The explanation is that as water freezes it 
expands, and its density is consequently reduced. Ice, 
therefore, floats on the top of the water, instead of 
sinking to the bottom, as we should expect a solid to do. 
If it did not expand and if it sank to the bottom, ponds 
would freeze from the bottom upward and would soon 
become solid ice—a state of things which would be a 
disaster to the pond inhabitants. Ponds sometimes 
freeze solid in extreme climates and fish become im- 
prisoned in the ice, but in England this very rarely 
happens—if, indeed, it has occurred at all. The forma- 
tion of icicles is similar to that of stalactites, the chain 
of drops dripping from a tap, for instance, gradually 
freezing into a solid “ finger,” which grows longer as 
further drops drip down and freeze at its extremity. 
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SUNSHINE AND SNOW 


he peculiar loveliness of the snow-covered landscape is expressed in this photograph 
ea are near Tring in Hertfordshire. The whitened fields contrasting with the 
bare, black trees; the patterned sunshine making the snow a dazzling white, and the 

village church in the hollow—combined they are the epitome of rural quietude 


Thompson 


VOLES OF BANK AND STREAM 


The British voles, which are the subject of a chapter in the Wild Animals and Reptiles section in pages 1413-1414, are divided into 
very clearly-distinguished genera, two of which are illustrated in this p: the bank vole above and the water vole belo 
the better known, for not only is it the largest and most easily seen of our voles, but, perhaps owing to its short sight, it 


to. approach it very closel Its fur is redder, longer and coarser, and its eyes and ears are smaller than those of the 
vole, which is less than half the water vole's length and is a less destructive and more playful creature 


BIRDS OF THE BEACH 


Remarkably handsome is the sheldrake—or sheld-duck as it is frequently called—seen in the photograph above sitting on the edge 
of some coastal mere. As is stated in the chapter devoted specifically to birds of the seashore (see page 1418), this bird is a frequent 
denizen of sand-dunes and is most common in Wales and Somerset. Another shore bird, also described in the above-mentioned chapter, 
is the oyster-catcher (below). Еуеп more handsome, perhaps, than the sheld-duck, it is quite unmistakable. Despite its name, the 
Oyster-catcher does not capture or eat oysters, but it has a penchant for oyster and other shells as decoration for its nest 


Н. Bastin 
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Our Trees and Their Story. 
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CYPRESS TREES OF IMPRESSIVE MIEN 


nonc the trees that have been introduced into Britain from overseas, the cypress occupies 
à prominent place on account of its distinctive form and peculiar air of sombre impressive- 


ness, Generally it is planted in cemete 


's and graveyards, for mourners of today share 


with those of the ancient world an appreciation of its soothing qualities ; but some species, 
at least, find favour with the landscape gardener 


HE common cypress (Cupressus sempervirens) is one 
of the commonest of all our introduced trees, 
although probably not many people realize the 

fact, for so much is it a part of the general churchyard 
"association" that we are apt to pass it by without 
noticingit. Itisthedark green, tall, often spindle-shaped 
tree which is so frequently found in burial-grounds and old 
parks. Its foliage is evergreen, and apparently it does 
not often bear fruit of any sort. Besides the common 
cypress we have in this country a number of other species, 
of which the macrocarpa (C. macrocarpa) and the 
Lawsonia (C. lawsoniana) are the two commonest. Of 
these, the latter only is discussed here at any length, for 
the Lawsonia is the only cypress which is usually allowed 
to grow; it is not cut to form hedges or garden orna- 
ments as are the other species. 

Named after the head of a famous Edinburgh firm 
of nurserymen, Lawson's, the Lawsonia was introduced 


through the agency of that firm about 1854. In the 
United States, where it grows wild, it is called the Port 
Orford cypress, from the name of the town near which 
it forms the largest forests. In spite of its comparatively 
recent introduction into Britain, it is already one of our 


for it grows rapidly, and, given fair conditions 
attains an imposing stature. In 
its native lands it reaches а height of two hundred feet, 
such specimens having а girth of forty feet or so, and in 
some parts of our countryside we already have speci- 
mens approaching a hundred feet. eae ) 
The leaves of the cypress group of conifers are quite 
characteristic, being small, flattened and scale-like, 
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finest trees, Ч 
of soil and situation, 
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clothing the branches densely, and usually overlapping. 
In the Lawsonia they are in four rows, and cover the 
back and the front of the twigs equally, The flowers are 
borne at the ends of the twigs, the males being at the 
ends of short lateral shoots of the previous year and the 
females more usually terminal on the main shoots. In 
both cases the essential organs are concealed beneath 
small green scales. The male organs are red, each 
stamen having several anthers. The fruit is a cone of 
much the same type as that found in the Wellingtonia 
(see page 1373), with few scales—usually eight—each of 
which conceals a number of seeds, In this respect the 
cypress group differs from such conifers as the pines 
and firs, in which each scale normally covers only one 
or two seeds. The Lawsonia’s cones are almost globular ; 
they are deep green in their first year and turn brown 
when ripe. When the scales separate to allow the seeds 
to drop out, they stand very wide apart and the cone 
appears far more open than that of the pine, for instance. 
The part of the scale which constitutes the outer surface 
is very large in comparison with the stem, so that the 
whole series of scales practically forms a little box, 
inside which are the seeds. 

In America, wherever it is a native, and where, 
in North California and South Oregon, it forms 
large forests, the Lawsonia is a most important 
timber tree. It is hardy and quick-growing and 
provides timber possessing many admirable qualities, 
such аз lightness, hardness, great strength, and 


CYPRESS CONES 


The cones of the cypresses are not at al! conical in shape, and 
are, indeed, rather more cubical—almost box-like, in fact. 
On the left are those of the common cypress, while below we see 
the female flowers—which will later be cones—and some actual 
cones of the Lawsonia. Notice the typical cypress leaves. 
H. Bastin 


durability in contact with the soil. The wood, too, is 
extremely: close-grained, and, unlike that of many 
conifers, takes a very high polish. 

From the above description it would seem that, when 
the Lawsonia has been grown here for some time longer, 
it may be of commercial value in this country also. With 
so many conifers, however, our soil and weather conditions 
are such that a tree which in its native land produces 
first-class timber may here be of negligible value to the 
trade, but whether this applies to the Lawsonia remains 
to be seen. Nevertheless, there is no doubt of its use- 
fulness as a fine tree for gardens and parks. Its form is 
often rather cylindrical, the branches being all of much 
the same length, and none very long, so that the profile 
is like a slim, parallel-sided shaft. The branches are 
round in section, and often tend to grow downwards 
near the trunk, turning up towards their tips. The 
bark of the bole is rough and fissured. In the wild 
state, when it grows in thick forests, the tree loses its 
lower branches when quite young, but, if allowed the 
freedom of a park, it is well-clothed the whole way from 
ground-level to summit. 

Probably the most popular cypress for hedges and 
sheltering plantations is the macrocarpa. It grows 
quickly, will stand clipping fairly well, and is especially 
good near the sea. When allowed to attain its fullest 
height it is a fine tree, the branches often growing upwards 


SHAPELY ‘ROMAN’ 


The common or, as it is sometimes called, Roman cypress, is not 
often allowed to grow into a large tree, for in most of the situations 
where it is found it is clipped to a standard shape in order to 
conform with its fellows. Below, however, we see a very fine 


specimen, with massive bole and typically fastigiate branching. 


In direct contrast to that of the Roman cypress seen on the left 


is the outline of the two very typical Lawsonias above. Notice 
that they have straight trunks, with a large number of small 
branches that run out more or less at right angles, and that 
the general contour of the trees is cylindrical, running to a peak. 


rather than outwards. The leaves are not pressed so 
closely to the sides of the twigs as in the Lawsonia ; in 
some forms, in fact, they stick out to such an extent as 
to make the foliage almost prickly to the touch. 

The common cypress, which is also known as the Roman 
cypress, usually grows in a decidedly fastigiate fashion, 
and is a tree of smaller dimensions than the two just 
discussed. Its wood was famed amongst the ancient 
Romans for its durable qualities, and the tree was also 
—and still is—one of those favoured by the topiarist for 
the practice of his ornamental art. 
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The Life of Our Seashores. 19 


SHRIMPS & PRAWNS OF POOLS & SHALLOWS 


Т" dad crustaceans described in this chapter are among the best-known of all the creatures 
ot the seawater pools and shallows, but those who pursue them with wide-mouthed nets 

or welcome them as tasty additions to the menu are seldom acquainted with the det: 
of their structure and their daily lives—rare 


ly possess the information that is given here 


of the most frequently encountered species 


HERE can be few people who have not experienced: 


the fascination of pushing a shrimp net along the 

sandy bottom of the sea and eagerly examining 
the haul of small, almost transparent creatures that 
dart about so rapidly when put into a pool of seawater 
for observation. Shrimps are such familiar objects, not 
only in the fishmongers' shops but in almost any pool 
on the seashore, that everybody knows something 
about them—for instance, that in a state of Nature they 
are brown, attaining the pink colour only when they are 
boiled. Perhaps not so many people are able to dis- 
tinguish shrimps and prawns apart, yet this is easy 
enough, for the true shrimp has no projecting rostrum, or 
“ beak,” in front of the head, whereas this is present in 
all prawns. Knowing this, we shall find that many of 
the creatures that are sold in the shops collectively as 
shrimps are in reality prawns. 

The habits of our common brown shrimp (Crangon 
vulgaris) are fairly well-known. Shrimps may be found 
on sandy shores or in the rock pools that abound in 
sandy neighbourhoods. The fishermen sometimes call 
them ''sand-raisers," in reference to their habit of 
scooping out a groove in the sea bottom, where they can 
lie with only their feelers exposed. This process raises a 
cloud of sand, which settles over the creature when its 
activities have ceased and further camouflages it. It 
is in a rock pool with a sandy bottom that shrimps can 
be observed best. The eye must first grow accustomed 
to picking them out, for their brownish, semi-transparent 
bodies blend exceedingly well with the 
background. Even when they move, 
all that can be seen is a quick dash, 
the little shrimps becoming once тоге ` 
invisible when they stop. 

D structure, and life habits the shrimp 

is very similar to other long-tailed 
crustaceans. The eggs are carried by 
the female on the underside of the 
body until they hatch, and the young 
are minute creatures that form a large 
proportion of the food of many fishes. 
The usual size of an adult is not more 
than three inches, and a distinguishing 
feature of the family is that the first 
pair of legs, or nippers, is imperfectly 
formed and is much thicker and 
stumpier than the second pair. When 
seen from the top, the body has a 
grainy appearance, which accords well 
with the surrounding sand. 

When we come to the prawns We 
find a very large variety to occupy 
our attention. The largest species are 

1433 


inhabitants of deep water and are not likely to come 
under our notice, but there is one with which most 
of us are probably familiar in the fishmongers' shops. 
It is a large creature, sometimes as much as six inches in 
length, and its scientific name is Pandalus borealis. 
Most of those imported into our country are from the 
Norwegian fiords, where they live in water from thirty to 
sixty fathoms deep. A closerelative, which isfairly common 
in shallow water round our rocky shores, goes by the 
name of “ pink shrimp” (P. montagui), while the most 
abundant of àll, which seems to deserve the title of 
common prawn, is Leander serratus. The last-named is a 
handsome crustacean and may grow to a length of four 
inches ; its most notable characteristic is the projecting 
rostrum in front of the head, which is ridged like a saw 
or file and is the origin of the specific name. 


EVERAL of the deep-sea species are a vivid red, but 

the commoner kinds acquire this tint only when they are 
boiled. Indeed, in the living state they are far handsomer, 
for their partially transparent bodies are shot with the 
most delicate opalescent hues, and their eyes have the 
power of reflecting light and so glow like jewels. For the 
purpose of distinction it is important to notice that in 


SHRIMPER'S PROGRESS 


Most people, perhaps, at one time or another, have gone prawning 

or shrimping, but not usually with so large and efficient a net as 

that pushed along by this professional shrimper, who pursues his за 

“ вате” on Blackpool shore. Sometimes the little crustaceans 
are caught in nets dragged by and between two boats. 
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TABLE DELICACIES 


fa 
8. V. Waters: H. Bastin 


Abovewe see two fine specimens, about three times life-size, of the 
common brown shrimp, lying on a piece of seaweed, which makes 
them quite conspicuous ; against a background of sand, however, 
they are all but invisible. The common prawn on the right, 
about one-third natural size, is in the typical swimming attitude. 


Pandalus the first pair of legs is very slender and the 
terminal pincers are so small as to appear like single 
points ; in the second pair of legs the carpus, or “ wrist,” 
is divided into a number of segments. Leander has 
quite strong pincers and the carpus of the second limbs 
is whole; also the antennules are branched into three 
fine filaments, which wave about like streamers as the 
creature progresses through the water. 


Mest of the species of Pandalus and Leander are to be 
found farther out to sea than shrimps, and the use of 
a dredge is needed if specimens are required for examina- 
tion. Some prawns, however, are denizens of the shore, 
and one of the most beautiful and interesting of these 
is the Aesop prawn (Hippolyte varians). There are few 
more remarkable instances of the adaptation of a creature 
to its environment than in this little prawn, which is 
rarely more than an inch in length. When hatched 
the young are colourless and rather transparent ; in this 
stage they drift about in the sea for some time, and if they 
escape the many dangers that threaten them there, 
they are carried in towards the shore, where they take up 
their abode in a rock pool which is decorated with sea- 
weeds and marine growth. The young Aesop prawn 
clings to the first strand it finds and remains there. 
Now comes the extraordinary part of the affair. Pig- 
mentation sets in, and the prawn develops a colour which 
matches precisely the background to which it is clinging. 
Sometimes one of them may be washed away from its 
harbour and be forced to take up quarters elsewhere 
upon a background of a different colour. The colour 
of the prawn changes also, and after about a week it 
has developed just as perfect a resemblance to its new 
habitat as it had to the old one. Thus we may find 
specimens of Hippolyte that vary as widely in colour as 
the kinds of seaweed to which they hold. A further 
remarkable fact is that, whatever may be their colour 


during the daytime, every single 
individual undergoes the same 
change at night, for then they 
turn a lovely, transparent blue. 

This ability to change colour 
is due to a peculiar property of 
the pigment cells. Each of these 
consists of a small bag with short 
passages running away from it, 
and the three pigments which 
it contains, namely red, blue and 
yellow, can be forced into the 


branching passages in varying 
quantities; If a red colour is 
desired the blue and yellow 


pigments are retained in th. 
centre of the cell, where they will 
not affect the body coloration ; ií 


green, the blue and yellow 
i 
\ 
pigments are called upon, and so on. The whole 


mechanism is probably controlled by the wave-length 
of the light rays in the immediate vicinity, different 
colours having, as is explained in Chapter 6 of the 
Weather section (page 546), different wave-lengths, for 
the appreciation of which the Aesop prawn has рге- 
sumably some sixth sense. There is no doubt that this 
ingenious device saves the life of many an Aesop prawn, 
for it is astonishing how hard they are to see when they 
have been among their surroundings for a few days. 


** Ghosts ” of the Sea Pools 


Ез, a brief mention тау be made of a family 

that is quite separate from the shrimps and prawns, 
though a popular name for them is “ ghost shrimps” ; 
scientifically they are called Mysids. They are abundant 
round our seashores, but are very difficult to see on account 
of their small size and transparent bodies. They are 
distinguished from the shrimp family by the carapace 
being smaller, by five at least of the thoracic segments 
being free, and by the female’s possession of a brood- 
pouch. There are many species. 
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The Flowers of Our Countryside. 46 


A POSY CULLED FROM WOODLAND & MEADOW 


ANY and many a lovely plant is described in the chapters that have gone before, but there 

_ Still remains to be added to our collection a host of floral gems from Nature’s garden 

їп our countryside, The wild strawberry and creeping jenny, water avens and yellow 

pimpernel, tormentil, creeping cinquefoil and yellow rocket—here is yet another selection, 
as attractive in name as in appearance 


N Chapter 5 of this section, pages 163-164, an account is 
given of the barren strawberry. Now, in the present 
chapter, we describe the true wild strawberry, 

which is often confused with it. The wild strawberry 
blooms rather later than the barren species, and its flowers 
are somewhat larger. Its leaves are bright green, of 
exactly similar shape to those of the cultivated straw- 
berry, but in the barren species the leaves are greyer, 
and silky; these features, together with the fact that 
the. wild strawberry's leaves have very deep veins 


Е. J. Bedford; y. 


WILD BUT LUSCIOUS 


are pictured the fruits of the wild strawberry, which, 

ШО ШП than those of the cultivated variety—for they are 

here seen almost natural size—are very pleasant in taste. The 

flowers of the wild strawberry. (right) are so like those m the 

barren species (see illustration in page 164) that the two plants 
are often confused by the uninitiated. 


8. Waters 


- visible on the upper side, serve to distinguish the two 


species. In addition, the wild strawberry has the same 
long runners, from which new plants appear, as are 
found in the plant grown in cultivation. 

Botanically, the wild strawberry is a member of the 
rose family, and its scientific name is Fragaria vesca. 
Tt is found throughout the British Isles. It has flowers 
completely typical of its order, with five sepals, five petals 
and numerous stamens. The fruits are too well-known 
to need detailed description ; they are. smaller and 
usually, when ripe, a darker red than cultivated straw- 


berries. Besides the wild strawberry we have the wild 
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raspberry (Rubus idaeus), which is also found throughout 
the British Isles. Its red or yellow, hoary fruits often 
ripen in enormous numbers, especially in shady woods 
and on bushy hillsides, situations which this species seems 
to like best. It resembles in every way the raspberry 
of our gardens. 

In addition to these fruiting forms we have a number 
of attractive members of the rose family whose sole claim 
to popularity lies in the beauty of their flowers. Several 
members of the genus Potentilla, to which the barren 
strawberry itself belongs, are familiar summer flowers, 
one of the commonest being the tormentil, P. tormentilla. 


"The small, bright-yellow flowers of- this little plant, 


wbich is found throughout Britain, are seen in dry 
localities of all sorts. The long, trailing stems bear 
numerous leaves, which-are divided into three serrated 
lobes, and the flowers have only four petals and four 
sepals. Below the sepals are to be found four similar 
bodies, known usually as bracteoles and, collectively, 


general it prefers a less dry, more shady situation. When 
this plant gets established in the garden it is extremely 
difficult to eradicate, for its stems root easily and send 
out innumerable runners. 


NOTHER member of this genus is the silverweed, P. 
anserina. The specific name comes from the Latin, 
anser, a goose, and this is another of those plants that ar: 
often known as goosegrass, geese being especially fond o! 
them. Its popular name is derived from the silvery sh: 
of the underside of the leaves, which consist of a la: 
number of ovate, deeply serrate leaflets. These leaf 
are arranged in practically opposite pairs, between each of 
which are two very small leaflets. All the leaves sprii 
direct from the rootstock, which sends out numerous 
runners. From the runners the stems go straight upward 
bearing the solitary, bright yellow flowers, which meas" 
three-quarters of an inch across. There are five sepals, ti» 


Н. Bastin 


TORMENTIL CLUMP 
The blooms of the tormentil (above) closely resemble those of the 
silverweed and the cinquefoil in colour and general form, but 
the fact that they have four petals instead of the usual five is a clear 
distinguishing mark; the leaves have from three to five lobes, 
rather narrow and cut into a small number of deep serrations. 
as the epicalyx ; some authorities regard these as sepals, 
thus making the sepals eight instead of four. The four 
true sepals alternate with the petals, giving a pretty, 
wheel-like appearance to the flowers. This effect is seen 
even better in Р. reptans, the creeping cinquefoil, which 
has larger flowers and the petals, sepals, bracteoles and 
leaflets all in fives. Creeping cinquefoil is as common 
and almost as widely distributed as tormentil, but in 


UNPOPULAR CINQUEFOIL 


Though its flowers, in common with those of most of its near 
relatives, have a certain beauty, being of a pleasing yellow colour, 
the creeping cinquefoil (below) is not a popular plant. On the 
contrary, indeed, for it isa weed of the worst type and exceedingly 
difficult to eradicate, spreading by scions or rooting runnc 


M. H. Crawford 


A. W. Dennis 


CREEPING JENNY 


One of the few plants which is more often known by its country 
nickname than by any other appellation, the creeping jenuy 
(above) also called moneywort, is among the most attractive 
plants of the wood or streamside. Its prostrate stems are lined with 
almost round leaves, and its flowers are small and bright yellow. 


petals and five bracteoles, the last longer than the 
sepals. This plant prefers even moister places than the 
cinquefoil. Having some features in common with both 
the cinquefoil and the silverweed is the rather local hoary 
cinquefoil (P. argentea), whose flowers are yellow, while 
the five-lobed leavesare covered with hoary down on the 
undersides. It is found on gravelly soils. 

Similar, again, to these plants is Geum urbanum, the 
common avens, wood avens, or herb bennet, as it is 
variously called. This is a slim, upright plant, very 
common in woods and copses in the early summer, with 
five-petalled, yellow flowers, and three-lobed stem-leaves. 
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The central lobe of these leaves is much the largest 
and they are all deeply toothed ; at the base of each of 
the leaves, which are sessile, there are two leaf-like 
stipules. The radical leaves are very large, with a 
rounded, three-lobed, terminal leaflet and the other 
leaflets in pairs, large and small alternately. The flowers 
are borne on straight stalks ; these fork a long way from 
the blooms, which, therefore, appear to be solitary. 
The most remarkable feature of the plant lies in the fruits, 
Which consist of a number of carpels, each composed of a 
hard nutlet and a long hooked bristle. Anyone who has 
walked through a wood in summer is bound to have 
brought home a number of these seed-bodies attached 
to the rougher parts of his clothes. 

Closely related to the last is the lovely water avens 
(G. rivale). This species is found in damp woods and in 
water meadows; it flowers in spring. It is not so tall 
as the common species, and is very hairy; its flowers 
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gloss on the underside. It is ofte illed goosegrass, 
because it is a favourite food of geese, but this name should really 
be reserved for the true goosegrass seen in page 1043. 


appear from the axils of the rounded, opposite leaves. 
These flowers have their parts in fives and are almost an 
inch in diameter. “ 

Another little plant of the same genus and, in fact, 
its commonest member, is the yellow pimpernel, or wood 
loosestrife (L. nemorum). Its flowers are about half an 
inch across, solitary and axillary, the leaves are ovate, 
pointed, almost sessile and an inch or so long, and the 


STUDY IN PURPLE 
The water avens, by no means a rare plant, but one that often 
escapes our notice, has a most attractive bell-shaped flower, whose 
sepals and petals are in various shades of red and purple; the 
stems, too, are often empurpled. Notice in the photograph 
below the curious form of the leaves, and the bristly fruit. 
А, W. Dennis 


~ H. Bastin 


HERB BENNET 


More often known as common or wood avens, the 

plant shown above is the herb bennet of the old- 

time botanists. Its flowers are yellow and rather 

insignificant, but the fruits (inset right, X 2 

approx.) cling with hooked awns to our clothing. 
are drooping and bell-like, with purple calyx and orange- 
red corolla. When the flowers have died down the 
fruiting heads turn upwards and stand up conspicuously 
in the same way as those of the common species. 

Both in the wood and in the meadows we find many 
yellow flowers, and one of the most attractive of all is 
creeping jenny (Lysimachia nummularia), which is also 
known as moneywort. It is a member of the order 
Primulaceae, and belongs to the same genus as the yellow 
loosestrife described in page 554- In direct contrast 
to that plant, the creeping Jenny 1s prostrate, with long, 
trailing stems and numerous bright yellow flowers, which 
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WOODLAND PIMPERNEL 


The yellow pimpernel, a close relative of the familiar garden 

weed, scarlet pimpernel, is a typical plant of the woodlands, and 

especially of the oak woods. Its flowers, borne on very delicate 

stalks, contrast well with the rich green leaves. This plant is of 

creeping habit, seldom rising to a height of more than a few inches. 
stems are creeping. It is found in woods from quite 
early spring onwards, and is closely related to the scarlet 
pimpernel (Anagallis arvensis), so great a favourite with 
lovers of wild flowers, but very unpopular with the 
gardener, who cannot be blamed for disliking this per- 
sistent plant, which is so successful a weed. The secret 
of its success, as often happens, may be sought in its 
method of seed distribution. The numerous seeds are 
borne in a round capsule, which splits right round when 
it is ripe, the top half falling away and revealing the 
seeds, which, at the slightest jar, are sent flying some 
inches from the parent plant. Poor man’s weather-glass 
is another name for this plant, for it is said to close its 
petals on the approach of rain. It is sometimes found 
with blue or mauve flowers. 

One of the most conspicuous plants in the woods and 
shady lanes in spring is the garlic hedge mustard (Sisym- 
brium alliaria), or Jack-by-the-hedge, as it is often called. 
This is a typical crucifer, with white flowers, borne in 


WILD PERIWINKLE 
The lesser periwinkle, like its larger relative, is a favourite 
plant of the garden, for its fine violet or lilac-hued flowers appear 
early in the year when there are few rival blooms of such- delicate 
colour. Unlike the greater species, however, it is truly wild, 
growing in many parts of the country far from human haunts. 
G. Bird 


terminal bunches or at the ends of the axillary branches, 
and alternate, stalked, cordate leaves, which are shiny 
and serrated. Its upright growth and its height, which is 
eighteen inches or more, distinguish it from any other 
plant, and it often covers large areas by the wayside if 
the soil is damp. Another closely related species is the 
common hedge mustard (S. officinale), which has deeply 
lobed leaves, the lobes being extremely pointed, a very 
branched stern, and tiny yellow flowers borne at the tips 
of the stems. The pods, which cover the lower parts of 
the stems when there are still flowers at the top, are 
pressed close to the stems, and the whole plant is rather 
rough and hairy and, in summer, very dusty. 

The cruciferous order is one whose members are bound 
to be rather a trial to the beginner in plant identification. 
The yellow rocket, or winter cress (Barbarea vulgaris), has 
lyrate, radical leaves, obovate, lobed upper ones, their 
colour being dark green, while the surface is shiny. The 
stems are erect and angular, and the flowers are nume: А 
small and bright yellow. This plant prefers damp 
situations, often growing by the riverside. 


STREAMSIDE 'ROCKET' 


The tall, branched stem, multitudinous seed-vessels and numerous 
very small flowers, of which only a very few are open at one time, 
betray this plant as a crucifer even before closer examination 
reveals the arrangement of the individual blooms. It is, in fact, 
the yellow rocket, or winter cress, common in damp places. 


A species that is quite common in some woods is the 
lesser periwinkle, one of the most delightful of all опг 
plants. Its lilac, wheel-shaped flowers are small editions 
of those of the large periwinkle so popular in gardens, 
but that species, when found apparently wild, is only an 
escape. The lesser species, however, appears to be a true 
native of the British Isles. 
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MOTHS WITH WINGLESS FEMALES 


N extraordinary feature 
females are wi 


of the moths discussed in the chapter below is the fact that the 
[ : less, but, so far from this militating against the survival and spread of 
the various species, these show every sign of successful 


iptation to their environment. 


Attention is concentrated on the vapourer moths, but several other moths are dealt with, 
including the early moth, the mottled umber moth, the March moth, and the winter moth 


NUMBER of our moths are remarkable for having 
wingless females, a circumstance which might at 
first appear to be somewhat of a disadvantage to 

the species concerned, since the inability of the females 
to move about would tend not only to make them more 
easily attacked by their enemies, but also to limit their 
chances of distributing their eges. Actually, several of 
these species are amongst the most successful of all our 
moths. An outstanding example is the vapourer moth 
(Orgyia antiqua). This is the moth whose caterpillars, 
which live in enormous numbers on the trees of London's 
parks and gardens, fall on breezy days on to the heads of 
people underneath, causing an immediate scare in the 
newspapers to the effect that there are invasions of 
caterpillars. Their success in London is due in large 
measure to the absence of their natural enemies, which in 
the country would keep them under control; among 
these enemies is the cuckoo, one of the few birds that will 
eat hairy caterpillars. 

No one can deny the beauty of the vapourer caterpillar. 
The ground colour is greyish, but this is practically 
obscured by a yellowish line along the back, dotted with 
red and edged with black, outside which is a row of red 
spots; there is another yellowish line along the sides, and 
four large brushes of stiff hair on the back of a brighter 
yellow. On the foremost and last rings of the body there 
are longer tufts of brownish or greyish hair, and the whole 
body is also covered with short bristly hairs. It feeds 
on almost any trees, but has an especial fondness for the 
London plane. When mature, the caterpillars often 
crawl down the trunks of the trees until they find a 
suitable place for pupation, usually a crack where the 
bark is rougher, or the point where railings join a support- 
ing post. The cocoon is silken, covered with hairs 
from the caterpillar’s body, and the pupa within is 
blackish in colour, and rather short and stout. 


Answering the Female's Call 


HEN the female emerges she is seen to bea brownish 
creature, the wings represented by mere vestiges, 

the body very large and fat and slightly more than half 
an inch in length. She crawls to the top of the cocoon 
and there waits for the arrival of males, who come in 
e to that mysterious emanation by which, as 
described in page 187, the females of many moths collect 
The male, as with all moths in which this 
urs, has large, deeply pectinated antennae, 
rich orange-brown suffused with 
conspicuous 


respons 


phenomenon occurs, 

His wings are a fine, c 

darker brown on the fore-wings, with a с picuous 

white spot near the rear corner of these wings. | This 

moth varies considerably, and north-country Specimens 

are darker than those from London. The eggs, which 
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are very numerous, are round, rather flat and brown in 
colour, and have a slight hollow on top, round which 
is a dark ring. 

Another very similar species is the scarce 
(O. gonostigma), in which the male has the fore-wings 
mottled with darker colour, while there is an additional 
white patch near the apex ; the hind wings are a much 
darker brown. The larva is blackish, with the dorsal 
brushes of hair brown and the tufts along the sides 
greyish ; the general coating of hairs on the back is 
whitish, the stripes along the body are reddish and the 
pencils of hair at the front and back are blackish. It 
feeds on the leaves of many trees. A local species, this 
moth used to be found near Wimbledon. The female is 
wingless, and the males, like those of the common vapourer, 
fly freely in the daytime. 

From these two moths, which belong to the family 
Lymantriidae, the same as contains the pale tussock (page 
874) and gold-tail (page 937), it is a far cry to the next 


vapourer 


MALE VAPOURER 


vapourer, a moth which is one of the commonest 
occurring in big cities, such as London, where yet there are plenty 
of trees. Orange-brown in colour, and about half the size that it 
appears here, it flies from tree to tree, seeking a wingless mate. 
Note the large, pectinated antennae, typical of its group. 
British Instructional Films 


Below is the male 


VAPOURER PAIR 


Seated on the top of a 
plant stem, a female 
vapourer has called to 
her side а mate, the 
le of whose wings 
is visible as he sits just 
beyond her. Notice that 
the female consists almost 
entirely of an enormous 
body. Her rudimentary 
wings are visible as paler 
patches at the upper end 
of the abdomen. (х 32). 


species in which the 
females are wingless. 
To the evolutionist this 
is interesting, since it 


serves to show that 
species in families which 
have evolved along 


very different lines have 
converged in respect of 
this phenomenon. In 
the great family Geometridae, for instance, we have a 
large number of such insects, and one or two of them 
are among our most common moths. 


Several of these Geometers are remarkable also in that 


they appear in the adult state at a time when other 
insects are normally hibernating in the egg, the larval 
or the pupal stages, that is, in January and February. 
Amongst these is the early moth (Hibernia rupicapraria), 
whích may be found at night on hawthorns and other 
hedgerow plants in those months. The male is pale 
brown—the hind wings extremely pale—with a dark 
line crossing all four wings and a dark spot within that 
line. The female has minute and utterly useless wings. 
The larva, which is of looper type, is green with white 
stripes, and it feeds in spring on such hedgerow plants 
as sloe. Then there is the aptly named spring usher 
(Н. leucophaearia), which may be found ій the daytime 
in February, resting on palings, and may also be beaten, 
in the adult or larval stages, from the oak; the adults 
live among the dead leaves still hanging on the trees, and 
the larvae feed there in later spring. The male has 
whitish wings, with the basal and much of the outer area 


of the fore-wings clouded with grey-brown; in some 
forms all the wings are more or less evenly clouded. 
This species is local, but the dotted border (H. marg 
is common all over the country. It varies from y« 
to deep brown, the outer portion of the wings being the 
darker in the pale specimens ; round the edge of al! four 
wings is a margin of blackish dots. This species appcars 
in March and April. 

Often the mottled umber (H. defoliaria) is so c on 
as to be a pest of fruit-trees, which its larvae def > 
The male is amazingly 
varying fror p 


hence the specific name. 
the markings on the 
yellowish to black, with a ground colour that ma 0 
vary from pale yellow to brown or pure ући 
is usually a very distinctive spot in the pale ar 
fore-wings, and the markings are arranged muc! n 
Н. leucophaearia. Two specimens, one typical, t! 1 
of the rather rare melanic 
page. The caterpillars are brownish and may 


fore-wings 


form, are seen in the 
hanging from tl 
by silken threac 
Then 
March 
leryx 


there 
moth 
aescularia 
very comm ‹ 
slightly 


species, 


smaller 
whose 
pillar is greeni 
a dark dor 


EGG-MACHIN 
Once fertilized, t 
vapourer n 

more than a ! 
machine, ind 
photograph on t 

see her crawlir 


over the CC 
which she ha 

and covering it w 
The wing on 
can be clearly d 


as a pale flap just 
the middle 


Photos, British Instructional Films 


TRUE TO TYPE 
These vapourer caterpillars, seen above just after their emergence 
from the egg, will bear comparison with those of the tiger moth 
represented іп page 491, and it will be noted that they аге 
very similar, though not members of the same group. ( х 6 approx.). 
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and the pale brindled beauty (Phigalia pedaria), a rather 
fine, delicate, pale brownish-grey species with wings 
one and three-quarter inches across. This insect is on the 
wing in late autumn as well as in mid-winter. Other species 
which differ from most Geometers in having narrow 
wings and a short, thick body, are the small brindled 
beauty and the belted beauty, one of the localities of the 
former (Apocheima hispidaria) being Richmond Park, 
near London, The latter (Nyssia zonaria) is very local. 

In. another part of the Geometrid group we have the 
notorious winter moth, a small insect which is pale 


British Instructional Films 


MONSTROUS HAIRS 


The hairs of the vapourer caterpillar are often projected if the 
creature is handled, and though they cannot sting they may 
penetrate the skin, set up an irritation and cause a rash. Above 
we see an enormously enlarged close-up of the heads of two very 
young caterpillars, probably in their second or third skins. 


greenish on the fore-wings, lighter on the hind wings. 
The northern winter moth is white on the hind wings, and, 
despite the epithet, is not merely northern in its distribu- 
tion. The common species, Cheimatobia brumata, is а bad 
pest on fruit-trees, especially apples, and it is to combat 
this insect that white paper bands smeared with adhesive 


~ 


"p. Bastin; J. 4. Ward 
VARIETY IN FORM AN - 
Above are illustrated members of two species of our moth f. 
female of the belted perinne одо 
оо is аш in the centre photogr 
species. The difference in’ colour between the two m 


auna in which the females have no Wings. 
the former finely coloured and with pleasing and unusual dec 
This is a rather rare moth, but the 5: 
aph, while on the right are a melanic (black) male (top) and a normal female of the same 


ales is remarkable, but in many Geometrid moths more or less black forms occur. 
1441 


i 
[4 
Bu 
L4 


. Waters 


BRISTLY LARVA 


Handsome in its huge hairy coat, the larva of the vapourer moth 
compels our admiration, although the touch of its hairs, as is 
explained in connexion with the adjoining photograph, may 
be very unpleasant. The specimen seen above, about three 
times life-size, is almost full-grown, and in its most bristly stage. 


substances are tied round the boles of fruit-trees. These 
bands prevent the females from crawling up the. trees. 
Since there is often an outbreak of the larvae on the 
foliage in spite of the bands, many fruit-farmers aver 
that the males carry the females over the bands! What 
actually happens may be observed on a day of gentle wind 
in April or May, when the larvae are feeding. Supported 
by silken threads, the caterpillars are borne like small 
spiders from tree to tree, and, should the wind be blowing 
in the right direction, are transferred in large numbers 
from an infected area to an uninfected one. 


D COLOUR AMONG MOTHS WITH WINGLESS FEMALES 


On the left are the male (top) and 
ration on its wings, the latter hairy but with 
ime unfortunately cannot be said of the mottled umber, 


Grasses, Sedges, Reeds and Rushes. 5 


SEDGES- OF POND 


FTER a study of some of the most characteristic and important of the grasses o 
Side, we now come to the closely similar and botanically-allied 
the number of species commonly encountered in the British Isles is very 1 


AND STREAMSIDE 


sedges 


described and illustrated below may be regarded as being typical of the family as a whole 


HE botanical family, Cyperaceae, to which the sedges 
belong, is defined as a group of monocotyledonous 
plants, closely resembling grasses, but dis- 

tinguished by their three-sided stems the leaves of which 
areinthreerows. The flowers are often almost identical 
with those of grasses, and the fruit is one-seeded. 
The genus Carex.contains most of the British sedges, 
the other largest genus of the family being Cyperus, 
members of which flourish in warmer climes, e.g. 
Cyperus papyrus, which is the papyrus, or paper plant, 
of Egypt; the only British species of note in this 
genus is Cyperus longus, the galingale. 

Sixty species of British sedges belong to the Carex 
genus. These are notable for their long, sharp and stiff 
leaves, with the unsplit leaf-sheath by which grasses 


BULRUSH VERGE 


Most people wrongly style the great reed mace (Typha latifolia) the 
bulrush ; the true bulrush is the sedge, Scirpus lacustris, seen in 
the foreground of the photograph below growing in its natural 
habitat beside and in the stream, out of which its straight, thick, 


spongy, almost leafless stems rise to a great height. 
4. W. Dennis 
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(which have a split leaf-sheath) may be distinguished 
from sedges; for the generally brownish colour of the 
flowers, which are less well developed and less conspicuous 
and for the absence of the palea 


than those of grasses ; X 
or flowering glume, in the flowe 
of the leaves and the blade-like shape of the stems are 
reflected in the generic name, which is derived from the 
Greek ceirein, meaning “ to cut.” 

А common species is Carex goodenovi, the common 
tufted sedge, a hardy growth with a tall and stout stem, 


-spikelets. The sharpness 


frequently encountered in waterlogged meadows and 
marshland and capable of withstanding much exposure. 
Its flowers are of two types, staminate (male) and 
pistillate (female), which аге separated—the latter close 


together, and the former some distance away—to give it its 


tufted appearance. ‘The flowers of C. remota, the distant- 
spiked sedge, on the other hand, have the staminate close 
together with the pistillate separated. The latter is a 
less virile plant and prefers a sheltered spot in a wood ог 
copse to the open marshes. 

Another notable and easily-seen peculiarity of 
sedges, that some flowers are stalked and some sessile, 
is seen in the contrasting species, C. glauca, the glaucous 
sedge, and C. muricata, the prickly sedge, of which the 
former has its pistillate flowers stalked, while the latter’s 
flowers lack stalks and grow close in the angle formed by 
stem and leaf. These are slender and short species, and 
in this differ from the majority of sedges, which are tall 
and stout. C. vulpina, for instance, the great sedge ot 
fox sedge, grows as high as four feet, its long stem, more 
or less bare of leave cept at its base, carrying the flower- 
spike at its summit. This species varies in habitat and 
seems equally at home on comparatively dry heaths and 
in damper situations, but С. leporina, a somewhat similar 
This is as tall as, but 


species, prefers a moister home. 
more slender than, the fox sedge, having extremely 
narrow leaves and glumes bearing masses of fine hairs. 


N contrast to these tall species, C. flava is often only 

three inches in length, though normally somewhat 
taller ; it is usually mistaken forarare kind of grass, but 
its yellowish colour and its sessile flowers are typical of 
sedge. Similarly, the name carnation grass has been 
given to another true sedge, C. panicea, a stiff and 
glaucous plant that deserves the first, if not the second, 
half of its English name. 

The vast number of species, sub-species and varieties 
of sedges and their similarity in general preclude any 
detailed description in this chapter, which cannot be 
more than a general survey, but the illustrations will 
make identification clear in most cases. This is true, for 
instance, of C. riparia, the greater pond sedge, a very 
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параша of ditch and pondside and the largest 
edge. lt may rise to five feet in height and 
measure three or four feet in breadth, and bears many 
very big flowers. Also by the waterside, where the 
largest plants always grow, may be found the great 
panicled sedge, C. paniculata, 

distinguishable by the form 

of its flower-head and by its 

great height. The effect of 

moisture and drought upon 

sedge growth may also ђе 

seen in the sedges of the 

woods, those which inhabit 

moist copses and woods оуег- 

hanging rivers and streams / 
having very tall stems and 

large flower-spikelets, while 

those of the dry woods are 

shorter, thin and weak, and 

bear few and small flowers. 

Examples of these sedges are 

C. pendula, named after its 

heavy, pendulous, catkin-like 

flowers, with very broad, 

ribbon-like leaves, and С. Í 
sylvatica,a less imposing species 

having also pendulous flowers on long stalks ; both of 
these grow to heights of five feet or so, and both inhabit 
moist woods. Contrast with them C. depauperata, 
appropriately named in Latin and English the starved 
wood sedge, which inhabits dry soil containing little 
nourishment ; it is truly a “pauper” plant, thin and 


. weak, with few fruits. 


pase cyperus is the name of another quite common 
sedge, C. pseudo-cyperus, a perennial, like all sedges, 
with a height of three feet and exceptionally rough leaves 
and stems. Male and female flowers are again separate 
in this species, as in many others, the males having 
glumes like grasses and the females a more effective 
protection in a sac shaped like a little bottle. 
Apart from the “ cotton-grass," which, though a true 
sedge, is such a common and attractive waterside plant 


SEXTET OF SEDGES | 
The quite wide variations in sedge flower-spikelets are appre- 
ciable from the series of photographs below, all of spec 
described in the text. Reading from left to right these 
six sedges are: Carex flava, the yellow sedge ; Carew riparia, 
greater pond sedge ; Carex paniculata, great panicled sedge ; 
Carex sylvatica, the wood sedge; Scirpus holoschoenus, the 
mud rush; and Cladium mariscus, the prickly or twig rush. 


Н. Bastin; В. 0. Hinkins 
TUFTED FLOWERS 
These three photographs are of Carex goodenovi, or vulgaris, the 
common tufted sedge. On the left are its flower-heads, the 
males at the top and the females grouped lower down; while 
above are magnified views of the female spikelet (left), and the 
ripe fruits (right) which later appear in their place. 


that it is included in Chapter 24 of the Wild Flowers 
section (page 733), the remainder of the common sedges 
are in the invidious position of being true sedges but 
always called rushes. The confusion existing between 
the grasses, reeds, rushes and sedges has been commented 
upon before in this section, and this is exemplified in our 
next four plants. It seems odd that the bulrush, possibly 
the best-known “rush ” of all, should be a sedge, but so 
it is. Тһе sedge Scirpus lacustris is the bulrush; but 
even here confusion is worse confounded, for the plant 
often called “ bulrush ” is not Scirpus at all, but Typha 
latifolia, the great reed mace. The reason for this 
confusion, which goes back in part to the translators and 
illustrators of the Bible, will be explained when 
T. latifolia comes to be described (see page 1517), but 
the position may be summarized here. Most people use 
the word " bulrush " to describe T. latifolia ; this is 


y 


Photos, H. Bastin 


FOX VARIETY 


Variously called the 


wrong, and the word should be reserved for Scirpus 
lacustris ; but, even so, Scirpus is not a rush but a sedge. 

Scirpus lacustris has thick and spongy stems, often 
lacking leaves, about one inch across and sometimes eight 
feet in height. Borne in cymes, the flowers have thick 
stalks and are a reddish-brown ; they appear in July and 


eat sedge and the fox sedge, the latter 
name being the better known, Carex vulpina is a common denizen 
of the streamside, where its tall stems often bend over to touch 
the water, as in the photograph above. On the right the flower- 
head, stem and leaf are seen at a shorter distance. 


August. 


water. 


Revealers of Nature. 46 


W. MORTON WHEELER 


and of ants in particular, has 

absorbed the interest and attention 
of a very large number of scientists, 
possibly because, in their highly-developed 
communities, there can be seen a very close 
resemblance to the apportionment of labour 
and its fruits characteristic of human 
civilization. The only factors of human 
life—according to William Morton Wheeler, 
one of the world's best-known authorities 
on ants—lacking in the ant community 
are education and tradition, for, without 
memory, these, creatures rely on instinct 
alone. But Wheeler was able to point out 
а vast number of similarities between the 
behaviour and history of men and ants 
which may disturb the complacency of 


a study of social insects in- general, 


- those to whom Man is the Lord of Creation, 


and Nature the mere useless framework 
for his activities, 

Wheeler stated, for instance—and his 
statements have been accepted—that the 
history of the ant from the primitive to 
the civilized follows the same lines as the 
history of Man worked out by geologists 
and anthropologists. The first ants were, 


and in less “ civilized " communities still 
are, primitive and nomadic hunters, as 
were the first, and still are the least civilized, 
men. Next, in ant-history as in human, 
there developed, Wheeler said, pastoral 
communities, that rear and keep domestic 
animals; Linnaeus had pointed out that 
the Aphides, or green fly, are kept by ants 
as their “ dairy cattle," which they “ milk ” 
for honey if much the same way as Man 
milks his cows and goats. And, finally, 
Wheeler found settled agricultural com- 
munities of ants, that sow and reap the 
crops of fungus on which they live as we 
harvest the staff of human life. 

The last-named group of ants—the 
“cultivators "—exists mainly in America, 
and it is there that Wheeler achieved his 
great work on the social insects. He was 
born at Milwaukee in 1865, and studied 
there and in Germany, Chicago, Harvard 
and California. In 1887 he became curator 
of the Milwaukee public museum, and 
thence he passed to university appoint- 
ments at Clark University and Chicago. 
He was next curator of invertebrate zoology 
at the American Museum of Natural 
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Where there are leaves these differ according 
to the nature of the water in or beside which the bulrush 
grows ; they are long and ribbon-like when in the moving 
water of streams, but short, wide and flat in stagnant 
The glumes cluster round a central stalklet, 
and are noticeably hairy; the perianth, as in all sedges, 
is reduced to a number of bristles—in this case, six. 


, Another member of this 
small genus is Scirpus 
holoschoenus, the mud 
rush, which has round and 
brown flower-heads to one 
side of the stem, and long 
stems with few, if any, 
leaves; it flowers late, in 
September and October, 
and dwells mostly in 
muddy estuaries. 

HE remaining tw: 

“rush "-named sedges 
are Cladium mariscus, the 
prickly or twig rush, a 
rarer species than the 
others, though widely dis- 
tributed except in 
Scotland, and Eleocharis 
palustris, the marsh spike 


rush, a creeping plant. 
Both these are marsh 
denizens, with creeping 


rootstocks and tall stems. 
The former has large and 
thick seeds апа notice- 
ably erect leaves which 


closely embrace the stem; the latter's flowers are 
dark brown, its stems are round at the base, but angled 
higher up, and its general appearance is somewhat 
uninteresting owing to its few, solitary, unkempt stems. 


History from 1903 until 1908, when ће 
became professor of entomology at Harvard, 
a post he held until his death in 1937. His 
work on the social insects can truly be 
described as epoch-making, and showed 
him the greatest entomologist of his time 
in America, if not in the world. Many 
other scientists have, of course, don 
valuable work on this subject, but probablv 
none pursued such patient and exhaustive 
researches as did Wheeler. 

His series of books on the social insects, 
and particularly on ants, were recognized 
by his fellow-scientists as being the stand- 
ard works on the subject. They are 
“ Ants, their Structure, Development, and 
Behaviour," published in 1910; “ Social 
Life Among the Insects," 1923; “ Foibles 
of Insects and Men,” 1928; and “ Demons 
of the Dust, a Study in Insect Behaviour," 


1930. But these are not exclusively 
technical works; they are written in à 
simple style, and, especially the last- 


named, have acquired great popularity 
among the non-scientific. public. Certainly 
their subject is one of the most fascinating 
in all Natural History, as well as one of the 
easiest to study. Most gardens and every 
field and lane contain somewhere a nest of 
ants; with his mind directed by Wheeler, 
the Nature-lover can find there an object 
of immense and unending interest, 


- 
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The Landscape of Our Land 28 


ACROSS THE HEART OF ENGLAND 


{N caier chapters we have ranged across the length and breadth of our homeland, 
Ў opea ng its scenic loveliness and at the same time learning something of the geological 

> ee of the landscape. Now in this last chapter of the section we travel from 
ТЕНИ to the Wash, through a great belt of mainly agricultural territory that, alone of 
e districts into which Britain may be conveniently divided, we have not yet, explored 


HE great strip of land to be described in this 
TE chapter consists geologically of a long, narrow 
belt of Mesozoic age running south-west to 
north-east, composed of Jurassic and Cretaceous rocks 
and bounded by a large sandstone area to the west and 
chalk hills to the east. The strip may be divided into 
a number of parallel strips. Innermost is the arc of 
oolitic rock which begins on the Dorset coast from 
Bridport to Portland Bill runs first northwards 
(Sherborne, Wincanton, Trowbridge, Chippenham and 
Malmesbury are situated in this portion) and then 
north-east (Witney, Oxford, Buckingham, Bedford 
and Huntingdon stand on this part) and then’ north 
again, and reaches its northern terminus along the 
south-west escarpment of the Lincolnshire wolds. 

Next to this strip is a narrower bed of liassic rocks, 
which bounds the oolitic to the west and north-west, 
beginning in the south between Bridport and Lyme 
Regis, running north by Glastonbury and Bath to 
Cheltenham, then north-east by Banbury, Rugby, 
Melton Mowbray and Scunthorpe to the Humber at the 
entrance of the Trent. On the other (eastward) side of 
the oolitic strip lies a narrow bed of upper and lower 


greensand, in which Shaftesbury, Warminster, Devizes, 
Thame, Leighton Buzzard, Biggleswade and Cambridge 
are situated, and which comes to the sea at Hun- 
stanton, Westward beyond the lias is the sand- 
stone, which stretches between it and the limestone 
and millstone grit of the Peak, the Coal Measures of 
Lancashire and the Old Red Sandstone of the Welsh 
Marches; and eastward beyond the greensand is the 
chalk of the Dorset hills, Salisbury Plain, Marlborough 
downs, Chiltern hills and East Anglian heights. These 
turn north-west and are continued across the Wash in 
the Lincolnshire wolds. 

Such, then, is the surface appearance of this large 
portion of England. Аз far as its chronology is con- 
cerned, the rocks grow progressively younger as we 
proceed from west to east; the oldest is, therefore, the 
sandstone. This is notable for its red colour, reflected in 
such place-names as Retford, Redditch, Radford and 


PORTLAND'S ROCKY NOSE 


The square outline of Portland Bill, seen below, is a well-known 

landmark of the southern coast. Here are the famous quarries 

where the hard, shelly, oolitic limestone known as Portland stone 

is raised. This valuable stone is used for buildings and for 
paving city streets all over the country. 


W. F. Taylor 


“ким” 


OVER SALISBURY PLAIN 


The light circle enclosing a group of dark dots in the left centre 
of this aerial photograph is Britain’s finest prehistoric monument 
—Stonehenge; ancient earthworks can be detected near by. 
The undulating surface is typical of Salisbury Plain, part of the 
chalk boss that separates the Hampshire from the London basin. 


Radstock, all of which are situated upon it. The sand- 
stone area is a low-lying plain for the most part and is 
largely given up to agriculture in the west and industry 
in the north and east. Of greater interest is the next 
series, the lias, under which the sandstone dips along a 
remarkably regular south-west—north-east line. 


Lias, a word of unknown origin, is possibly a corruption 
of “ layers,” and is one of those terms adopted by scientists 
for the source of which one looks in vain. The liassic 
tocks are the older of the two Jurassic series and dip 
to the south-east beneath the more recent oolite. Lias 
is a highly stratified rock, and is clearly divided into 
hard and soft strata. These can be recognized on a 
relief or contour map, the hard strata remaining as 
hills ог escarpments overlooking broad plains and 
valleys excavated by rivers in the soft strata. An 
example of this is the hard-strata escarpment of Edgehill, 
overlooking the soft-strata dales of liassic clay famous 
for its hunting country around Melton Mowbray and 
Market Harborough. The hard strata’ are marlstone, 
with shales and some limestone, while the soft are com- 
posed mainly of clays and sands. The industries situated 
in various parts of this series give a clue to the kind of 
strata found in the neighbourhood, hard strata surround- 
ing the lime-kilns, for instance, and soft the brick and 
tile factories. The clays are also famous for their 
pastureland, and it is upon them that the cattle famous 
for Stilton and Cheddar cheeses graze. 


The oolitic strata, so called from their resemblance to 
fish-roe (Gr. оол, egg ; lithos, stone), were laid down in 
warm and shallow seas that washed the islands which are 
now the highest mountains of Britain. They are, 
in a sense, the result of the work of coral polyps, for 
they consist of small deposits of carbonate of lime round 
tiny coral fragments; the rocks thus formed comprise 
a mixture of limestones, sands and clays. The harder 
strata form escarpments much like those of the lias, 
examples being the Cotswold hills and the Lincolnshire 
Cliff, with their sharp faces pointing north-west, and 
also give rise to imposing cliffs, seen at their best on the 
Dorset coast, and beautiful bays and inlets like Lulworth 
Cove. The Isle of Purbeck in Dorset presents a notable 
range of oolitic rocks, among the fossils found there being 
remains of trees in sifu ; the Purbeck beds are variously 
regarded as the newest of the Jurassic series and the 
oldest of the Cretaceous rocks, for they are rich in fresh- 
water fossils, as distinct from the brackish water creatures 
of earlier times which are found in more ancient beds. 


LDER oolitic beds include the famous Portland stone, 
quarried on the Isle of Portland, Dorset ; with this 
shelly limestone London is paved and Westminster 
Abbey and London Bridge were built. Oolitic stones of 
value also include the Coral Rag, laid down in semi- 
tropical waters and composed of coral reefs and their 
remains, with which many Oxford colleges are built ; 
Bath stone, also called Bath oolite or Great oolite, widely 
employed for building in the West Country, and used for 
the interior of St. Paul’s Cathedral; the fuller’s earth 
beds, and the Midford sands, also yielding fine building 
stone. The Kimmeridge clay is bluish, and contains 
bitumen, but the Oxford clay is of more usual colour. 
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Photos, The Times; J. Dixon-Scott 


A large area, and certainly the most b i , of the Hampsh . Аз the phot 

above, taken from the air over Brockenhurst, shows, the forest contains large stretches o land bare of trees, i indeed, mor 

marked with woods and copses, than a true . Below is seen one of the beautiful “ rides ” of the f Я th, in the foreground 

the memorial stone, called the Rufus Stone. v Forest is most famous. 
== 


PLOUGHING THE WOLD 


m 1 
Photo, The Times 


The low, rolling chalk hills of the Lincolnshire wolds provide, 

aş is demonstrated in the photograph above, some of the scenery 

most typical of agricultural England. Industry combined with 

peacefulness characterize this landscape, though rain clouds 
threaten to disturb its busy quietness. 


Oolitic fossils are numerous, including molluscs of all kinds 
and crocodiles of giant proportions which occupied the 
swamps and estuarine mud-flats of Jurassic times. 

With the appearance of the greensands and chalk we 
have been made familiar in the chapter on the Weald 
and South Downs (page 573), and where they occur in 
the present area we shall expect to find similar scenery. 
The narrow strip of greensand that borders the chalk 
is fertile and yields many valuable stones, used as grind- 
stones ; it can be traced in such place-names as Shotover 
and Woburn Sands. The rolling chalk downs, bearing 
occasional rings of trees on their summits and some 
straggling woods on their sides, but normally bare and 
bleak. tower over Marlborough and Lambourn and 
Henley, but grow lower as they run north-east. 


ALISBURY PLAIN and the downs between Andover and 
Winchester constitute a boss of chalk that cuts off the 
Hampshire basin from its contemporary London basin 
(described in Chapter 22, page 1223). The inland boundary 

_ of the Eocene Hampshire basin stretches from Dorchester 
in the west north-east to Salisbury and south-east thence 


. to Chichester, Arundel and even to Worthing. It is 


occupied largely by the New Forest, and includes also the 
- northern half of the Isle of Wight (see page 1321). The 
‘strata here are exactly similar to those of the London 
basin and do not require detailed treatment. 


Finally, we come to the low-lying ground about the 
Wash and Bridgwater Bay; these patches of Recent 
sediments represent the terminations of the area of 
low ground which stretches across the country and is 


drained by the Welland, Trent and Avon. This 
ground consists of the soft lias and greensand, enclosing 
the hard oolite, and was protected from the sea by the 
chalk belt. When at last the sea succeeded in breaking 
the chalk at what is.now the Wash, denudation of the 
softer lias, trias and Oxford clay.took place, but the 
harder oolite, chalk and limestone were less aflected, 
remaining as long ridges and the escarpments already 
noted—the Cotswolds and Chilterns. The amount of 
denudation which took place was enormous, for although 
the lias is now bounded by the Severn-Humber line, 
outlying patches are found near Carlisle and elsewhere. 

A last word on the choice of site for a study of the 
Jurassic and oolitic strata. Undoubtedly, the finest 
geological sequence of strata in the country is to be found 
between Ballard Bay and Lyme Regis on the Dorset 
coast. Here the cliffs demonstrate the whole series from 
the earliest Jurassic to the latest Cretaceous deposits, 
and, moreover, all the strata are extremely rich in fossils. 


low 
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Our Birds and Their Eggs. 47 


SOME BIRDS OF BRITAIN'S FAR NORTH 


N this chapter we find mention of a number of striking species of birds that are residen. in 

, Or visit northern Britain—species whose interest is enhanced by their comp iratively 

inftequent occurrence or very local distribution. The birds in question are the grey 
and the red-necked phalaropes, whimbrel, dotterel, eider duck and hen harrier 


ARLIER in this section—in Chapter 36 (page 1111), 
Chapter 38 (page 1171) and Chapter 39 (page 
1207)—there are described a number of species 

of chiefly northern distribution, and the present chapter 
is devoted to a further selection of species that the 
southerner is unlikely to see, except during the hardest 
winter months. Whereas many of the birds already 
discussed are small Passerines, our present subjects 
are for the most part largish species, and are, with 
one exception, water birds or waders. 

A number of wading birds of the great family 
Charadriidae have already been described, including the 
woodcock (Chapter 33, page 1012), the snipe (Chapter 
8, page 259), the curlew (Chapter 9, page 286) and their 
numerous relatives. The phalaropes are also members of 
this family, but they belong to a sub-family of their own. 
Two species are fairly well known to British ornithologists, 
the grey phalarope and the red-necked phalarope, but 
of these the latter alone is a resident, breeding in the 
Hebrides, the Orkneys and Shetlands, and in Ireland. 
Both birds are in their general form typical waders, and 
they are distinguished: by having the three front toes of 
the foot slightly webbed. The grey species gets its 
name from its winter plumage, for in winter it is pale 
grey above, white below ; it is seldom seen in Britain in 
any other dress. р 

Both the phalaropes are small birds as waders go, 
and the red-necked species is the smaller, its over-all 
Jength being about seven and a half inches. In summer 
it is a warm, dark grey on most of the upper parts, and 
on the back, where they are darkest, some of the feathers 
have buff edges. The grey extends below the eye, but 
most of the lower part of the face is white, as also 
are most of the underparts. Тһе “red neck "—actually, 
it is chestnut—takes the form of a band of that colour 
which runs from behind the eye, round the cheek, and 
down below the white of the face. The principal points 
in which the grey phalarope in its summer dress differs 
from the red-necked species are its deep chestnut under- 
parts, white face and neck, and white bar on the wings. 
је the winter the red-necked phalarope is white 

` below, greyish with pale markings above, with the 
head and the eye-streak brown. This marked diflerence 
between the summer and winter plumage is a very 
noticeable feature of many of the waders, as we may 
see from the descriptions of such species as the dunlin, 
the knot, and others in Chapter 26, page 807. It is not, 
liowever, the plumage of the red-necked phalarope that 
will strike the naturalist who sees it for the first time, зо 
much as its small size. In its grey and white winter 
dress, swimming daintily in the waters COE 
estuary or seaside pool, as it pays а brief visit on its way 
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north or south, it looks amazingly small for a water bird, 
in size and build almost like a Passerine, The red- 
necked phalarope is a summer visitor in the north, but 
not normally a winter visitor; most of the birds one 
sees are on passage, and, therefore—in England, at any 
rate—spring and autumn are the times when we may 
expect to see this bird. The same applies to the grey 
species, though the visits of that bird are even more 
restricted to the autumn, and it is almost as rare in 
spring as it is in winter. Considering that the grey 
phalarope is found to breed inside the Arctic circle, and 
has been recorded in winter as far south as the Falkland 
Islands and even New Zealand, it must be classed as 
one of the most widely travelled creatures in the whole 
animal kingdom. 

In its British breeding haunts the red-necked phalarope 
is resident from June only until August. It nests on the 


SHY PHALAROPE 


One of our smallest waders, the red-necked phalarope is rather 
an inaccessible little bird, breeding only in the most northerly 
regions of the British Isles. The gently-shaded tones of its 
plumage help to make it difficult to see as it settles comfortably 
over the eggs, laid in a grass-lined hollow deep in the herbage. 
lan M. Thomson 


Н. У. Southern 


IN THE OPEN 


Seated on an island rock, exposed for once to the full view of 

the photographer, the red-necked phalarope displays its form 

and build, so that it is easy to see that it is a member of the great 

wader group. Notice the longish beak and short tail, as well as 

the white patch on the face and the pale underside. 

ground, the four eggs being laid in a little, trodden-down 
hollow, usually well concealed and near water. The 
cock bird is said to do a great deal of the incubation, and 
the young, which, like those of other waders, are active 
from birth, take to the water within a few hours, or even 
less, of being hatched. 

Another wader that breeds only in the north of Britain 
is the whimbrel, a very close relative of the curlew, which 
it greatly resembles in plumage. The chief difference is 
that the whimbrel has three longitudinal pale stripes on 
the crown, or—to put it another way—two dark stripes 
with pale colour on either sideof them. The bill is shorter 


WHIMBREL SURPRISED 
The whimbrel (below) is very closely allied to the curlew, as 
may be Seen if this photograph is compared with the pictures of 
curlews in pages 286 and 288. It is a slightly smaller bird, 


and may be further distinguished by the stripes on the crown. 
It is by no means so common or widely-distributed as the curlew. 
G. K. Yeates 


and less curved than in the curlew, 
and the whimbrel is about eigh- 
teen inches long, as compared with 
the curlew's twenty-three. This 
resemblance, coupled with the 
difference in size, has led to the 
name jack curlew—a diminutive 
of the same order as “ jack snipe” 
—being applied to the whimbrel. 


Ts British breeding range of 

this bird is much the same as 
that of the phalarope, but whereas 
the phalarope flies usually to and 
from its breeding haunts without 
stopping on our shores, the whim- 
brel is a very regular, often a 
very common, passage migrant. 
This is shown by the fact 
that it has a large number of 
local names, such as Maybird, 
titterel, and seven-whistlér, the last referring to a 
notion that its clear, whistling note is always uttered 
seven times in succession. In habits it is much like our 
other waders, feeding along the shore on small crustaceans, 
and, inland, eating worms, grubs, berries and insects. 
It is less shy than many species, a fact that makes it 
easy to observe. The relationship of the whimbrel to 
the curlew is apparent in the nesting habits, which are the 
same in the two species; moreover, the nest, and the 
four eggs, as one might expect, look just like small 
editions of those of the curlew. 

Yet another of our northern resident waders is the 
dotterel, a member of the group which includes the 
plovers, the sub-family Charadriinae. It breeds a little 
more to the south than the last two species, being found 
in the Lake District and the mountainous parts of 
Scotland. Asa passage migrant it is not very common. 
This bird is about nine inches long, and its plumage 
is very striking, though it forms fine camouflage in the 
field. Grey-brown above, with reddish margins to the 
feathers of the wing coverts, the bird has a black crown, 
below which is a pure white 
stripe, running on to the nape. 
From the eye a patch of brown 
curves round and downwards to 
form a brownish “‘shirt-front ”; 
there is a whitish stripe below 
this; then, on the lower breast, 
is a brilliant chestnut patch, 
behind which is а blackish 
patch. The rest of the under- 
parts аге pure white. || 

This is a bird of the high 
hills, seldom being seen below 
2,000 feet; it breeds on the 
bare ground, usually scraping 
its own nesting hollow and 
adding little if any lining. The 
four eggs are laid in May— 
for this species nests rather 
earlier in the year than do 
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‘remark applies only to the | | 


many of our migrant waders— 
and from April onwards little 

trips,” as the parties of birds 
are called, may be observed on 
the Coasts of our northern 
counties. They are tame through 
tiredness, and fall an easy prey 
to the wildfowler, who often 
Shoots scores at a time, not 
only for the flesh but also for 
the feathers, which are used in 
the manufacture of artificial 
flies for fishing. 


Very different from any of 
these birds in every respect 
except its distribution is the 
eider duck, one of our hand- 
somest birds. The last 


male bird, for the female is ^ ——- 

undistinguished in appearance, and may be described 
as just a very large, brown duck. The male is white 
above, with black stripes on the sides of the face and 
a black crown and forehead. There is a white 
patch at the sides of the belly. The rest of the bird, 
including the lower back, is black, except for the 
breast, which is a warm pinkish-yellow. Finally, the 
nape and the cheeks and the edge of the secondaries are 
very pale yellowish-green. After the breeding season 
the drake is much darker, but he still retains his dis- 
tinetive plumage. The bill of the eider is its most 
distinctive feature, for it seems extremely large, running 
apparently from the crown to the tip in one straight line. 


N the nest the eider duck is almost invisible, for she 

harmonizes to perfection with her surroundings, which 
are usually heather or grass or the rubble at the base 
of a protecting wall. The famous eider down is plucked 
from the bird's breast to cover the large, greenish eggs, 
which are four of five in number. It was an unfortunate 
day for the bird when Man first discovered that if the 
down were stolen from the eggs at the critical time they 
failed to hatch, owing to lack of 
warmth, and the bird would 
pluck herself again and line a new 
nest. In many places, at any 
rate in her British stations, the 
bird is now protected. The 
Scottish islands and а few 
places on the north-east English 
coast, such as the Farnes and 
Holy. Island, are its breeding 
haunts.in Britain. As a winter 
visitor it is more widely dis- 
tributed, but even so this is not 
one of our familiar ducks, for it 
is essentially a sea-going 

jes, an expert swimmer 
ad diver even on the rockiest 
shores. In the roughest weather 
the eiders float to and i fro 
the rocks, their heads sunk 
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MAROONED DOTTEREL 


Perched in solitary state on a tuft of grass, this dotterel shows 
its relationship with the phalarope opposite, for the forms of 
the two birds are strikingly similar, despite the fact that they 
do not belong to the same family of the wader order. А winter 
visitor, the dotterel breeds from the Lakes northwards. 


on their breasts, as if it were too much: trouble to take 
any notice of the waves, every one of which looks as if 
it will dash the birds to destruction against the foot of 
the cliff. Besides the eider, we have, as an occasional 
visitor to northerly waters, the very fine king eider, an 
exceedingly handsome bird which is figured in the colour 
plate facing page 1073, where also the eider is shown : 
in both cases the bird represented is the drake. 

Two of our species of harrier, the marsh harrier and 
the Montagu's harrier (both of which are fully described 
and illustrated in pages 1330-1331), are birds of the 


EIDER DRAKE 


As different as can be imagined from his mate, whose sombre hues 
seen in the photogravure illustration in page 1460, the drake 


magnificent bird, even if his bearing, in this example at 


any rate, is a trifle aldermanic. The huge feet and shovel bill 
serve him in good stead when it comes to swimming and feeding. 
W. 8. Berridge 


‘ 
PREPARING THE HIDE’ 
The “ hide” shown above is specially adapted for use in rough 
being covered 
Sphagnum moss, the better to tone with the natural surroundings. 
Specially designed for working on a ground-nesting bird, it is 
more solid and perhaps less cramped than tree- or cliff-top hides. 
reed beds of the east of England; the third, the hen 
hatrier, is a member of the northern community to 
which the other birds described here belong. This 


restricted range is due not so much to any natural 


moorland country, its sackcloth walls 


ON PHOTOGRAPHING BIRDS. 2 


To make the portable framework of the 
hide shown in the accompanying diagrams, 
the following materials are required : four 
five-foot lengths of small-diameter poles for 
the legs, four four-inch-long pieces of metal 
tubing for the joints, and two two-foot six- 
inch oak battens for the crosspieces that form 
the ''roof." The poles are cut in two, both 
ends of one half being cut narrower for 
about two inches, the upper end to be fitted 
slantwise into the crosspiece and the lower 
into the metal-tube joint; the other half 
must be shaped to fit the metal tube at 
one end, and sharpened and, if possible, 
shod with tin at the other, so that it can 
be pushed into hard ground. Into the 
ends of the crosspieces, two inches deep, 
slantwise holes are bored to receive the tops 
of the legs, while in the centre halved joints 
are cut out and holes bored to take the nut 
and bolt that hold the “ roof" together. 
To assemble the framework, join the half- 
legs together, like a fishing-rod, with the 

. metal tubes (parts of an old hollow towel- 
rail will serve for these), and fix the “ roof ” 
with nut and bolt. Insert legs into slant- 
wise holes and put the sharpened ends into 
the ground. 

The covering should be cut in five sections 
(one for each side and one for the top), 
out of sacking, and then sewn together with 
string, the bottom two-thirds of one of the 
seams being left open for entrance and exit 
when the hide is erected. Painting the 
sacking makes it heavier, but this is an 
advantage in a wind; it also makes it 
more opaque, so that, if the hide is between 
the bird and the light, no silhouette or 
movement of the photographer can be 


with 


harrier. The 
the underside. 


seen. Sometimes the hide may be covered 
with moss, etc., as in the one in the photo- 
graph above. 

A slit should be cut in the front for the 
lens hood, and this should be large enough 
not to put any strain on the camera front. 
An additional peep-hole for watching the 
bird is necessary, and a rectangle (say 
six inches by-three) of black gauze let in 
as a window, will give an excellent view, 
while betraying no movement inside. 

Great care should be taken in “ opening 
up” nests for photography. In the case 
of thicket nests, such as whitethroats', the 
intervening sprays of foliage should be tied 
back with black threád, so that the cover- 
ing can be replaced after photography is 


there is not always a lining. 
number, are whitish, sometimes with pale red markings. 
In appearance this bird rather resembles the Montagu's 
male is grey, with dark primaries, paler on 
The white upper tail coverts are con- 
spicuous in both sexes. 
barred tail, reddish brown below with dark streaks. The 
bird's length varies from eighteen to twenty-one inches. 


limitation of its distribu- 
tion—it used at one time 
to breed freely in many 
other parts of Britain—as 
to the gun of the keeper 
and the acquisitiveness of 


the collector. In the 
Orkneys, the Shetlands 
and other northern sta- 


tions, however, it is still 
to be found, a bird of the 
open moors, the marshes 
and the bare, gaunt hill- 
sides. Its prey consists 
of voles, rats and young 
rabbits, as well as of small 
birds and the eggs and 
young of larger species. 
The nest is on the ground, 
very often well concealed 
in heather, of which also. 
жале built, 
Grasses, sticks or rushes 
are other materials, and 
The eggs, four.to six in 


sometimes 


The female is brown, with а 


finished. Sunlight is a great help to a good 
picture, but it must be remembered that 
small birds (both young and old) suffer 
from too much direct exposure to heat, 
if they are keeping still, as they must do 
when brooding and incubating. If any 
sign of distress is observed, photography 
should be discontinued, and the next 
attempt should be made at an earlier hour, 
and shade should be restored to the nest. 

With ground-nesters, such as redshank 
and snipe, it is usually necessary to remove 
some of the blades of grass that obscure 
the view; this should be done carefully 
and sparingly, each one being pulled off at 
the base to prevent ugly broken-off stems 
showing in the picture. 


n 
FRAME OF THE HIDE’ 

The four legs of a “ hide” for bird-photographers are made in two wooden portions joined 

together with a metal tube (Fig. 1), while the two crosspieces that form the'top (Fig. 2) and 

into which a hole is bored slantwise (Fig. 3) to receive the top of each leg, are fitted 


together at right angles with a halved joint and nut and bolt (Fig. 4). 


The complete frame- 


work (Fig. 5) is thus detachable into portions that, with the covering of sacking, make a 
portable bundle 2} feet long and with a diameter of about 6 inches. 
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Our Ferns and Fungi, etc. 13 


MOSSY CARPETS OF NATURE'S PATTERNING 


[^ the preceding chapter (see page 1410) some account is given of the life history of mosses 


and liverworts, 


In the chapter that follows our attention is directed tò the more 
representative species of these lowly plants 


species whose presence in our countryside 


MN" is generally realized but whose salient features, not to mention their distinctive differences, 
* escape the notice of all save the botanical specialist 


HE classification of the Bryophyta—the sub-kingdom 

(о which mosses and liverworts belong—is, as 

. can be imagined from the variety of the forms 
both in shape and size, a matter of considerable difficulty, 
and only its barest outline can be given in this chapter, 
in which we shall concentrate upon the appearance 
of the recognizable species rather than their position 
in the classified table. The mosses may be divided into 
three groups : the acrocarpi, in which the fruit is terminal ; 
the cladocarpi, in which the fruit is terminal upon short 
lateral branches; and the pleurocarpi, in which the fruit 
is laterally placed on the stem. For practical purposes, 


however, it is preferable to divide them into the three 
groups: Sphagnales, of which there is only one genus, 


“Sphagnum, the bog moss; Andreaeales, also containing 
but one genus, Andreaea, an alpine moss ; and Bryales, 
comprising over one hundred British genera and more 
than six hundred species. Both Sphagnum and Andreaea 
are acrocarpous. 

is largely formed of Sphagnum, which can be 
covering large areas of marsh and moor, of heath 
d damp wood, varying in colour from green to red ; 
ere are about a dozen species. One of the easiest of 


i irregular growth, s branches 
` foot- tems ; it hasan irregular growth, some 
Ў fos Peete and some embracing the stem, and the 
e ovate. At the top of the stem the male “flowers” 


EX $ | 
M IOS dp March, and the capsules, on long pseudopodia 
du ee in midsummer. A purple bog moss, on which 


capsules are borne in July or August, is 
which has pointed, five-toothed leaves ; 
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many cap 
.. S. acutifolium, 


dod to recognize is S. cymbifolium, a large moss with’ 


it also occurs in other colours, the red being one of 
the most conspicuous. In all bog mosses the stalked 
antheridium is globular and is found on club-like 
branches different from the rest; the archegonium 
appears at the tips of shorter branches. The sporo- 
gonium in these species bursts with some violence, 
flinging both its lid and the spores that are inside it to 
а considerable distance from the parent plant. 

Four species of Andreaea occur in the British Isles, all of 
which must be sought in mountainous areas, where they 
grow in little clumps on the bare rock; there is no 
explosion of the capsule, which liberates the spores by 
splitting longitudinally into four or more valves, whence 
it is called schistocarpous. The colour is reddish-brown 
in A. nivalis, which is especially common in the Cairn- 
gorms; and purplish-brown, almost approaching black, 
in the more widely distributed 4. alpina, whose leaves 
spread in wet weather but shrivel in dry. The fruits of 
both these species may be found in June and July. 

The Bryales. are found everywhere in the British 
Isles and in every situation, and they include species 
ranging from the lowest to the highest in the evolutionary 
scale, Buxbawmia, for instance, a genus that grows on 


MOSS ON THE MOORS 
The Sphagnum, or bog moss, which helps to form peat is also 
put to a variety of commercial and domestic uses, In this page 


20th its beauty and usefulness are apparent, the photograph on 


the left showing a patch, enlarged ( X 1]), while below is seen a 
party of workers picking the moss on a moor in southern Scotland. 
A. W. Dennis; Robert М Adam 


. 
LOWLY 'APPLES' 
A moss which is a comparatively common sight in our countryside, 
flourishing mainly upon moist and sandy banks, is the quaint 
apple moss. Known scientifically as Ваптата pomiformis, 
it takes its popular and specific names from the close resem- 
blance of its capsules, as seen above (х 2), to tiny apples. 
decaying vegetable matter, is possibly the lowest of the 
mosses, for it is entirely dependent for nourishment upon 
the protonema, the plant itself being devoid of chlorophyll. 
This moss is possibly saprophytic, like many fungi, and 
is really little more than a “ mould." Funaria, on the 
other hand, shows a much higher development, with 
broadly lanceolate leaves composed of large cells, and 
a much more independent growth; it spreads every- 
where, but sandy soil is best suited to it. On moist 


FEATHERY FOLIAGE ‘ 
The family of feather mosses, the Hypnums, includes a large 
number of species, but all have a recognizably feathery outline. 
The species photographed below bears the additional resemblance 
to the foliage of a cypress, whence its scientific name of Hypnum 


cupressiforme. It is seen here twice natural size. 
1, W. Dennis 


banks the apple moss, whose capsules have the shape 
of apples, flourishes ; this is glaucous, and fruits early. 
The Hypnums, or feather mosses, are other common 
members of this group. One species, H. praelongum, is 
frequently barren, when the stems are long and feathery 
and trail weakly on the ground; when it is fruitful 
the capsule-stalks will be found growing laterally. 
Н. purum, a more conspicuous species, is found to 
perfection in ditch-bottoms, where it spreads wide its 
glossy, light green foliage. 

A moss which presents some similarity to the ferns 
is Fissidens bryoides, which is small with flattened, 
opposite leaves. One with а close resemblance to 
conferva, the green slime seen on stagnant waters, is 
Discelium nudum, which spreads over clay banks in 
the north and is only notable when its large number of 
reddish, apparently leafless fruit-stalks wave gently in 
the March winds. 

Mosses on trees add much beauty to the landscape, 
softening the harsh look of the bark and mingling with 
the other greens of the foliage. The Orthotrichum genu 


E e, 

“ЖШ 
SPRINGTIME ARRIVAL 
When the plants begin to wake from their winter sleep, the mosses 
are well to the fore, and early spring is an excellent time to seek 
for them. Then the tall and tree-like specie viewed from оуег- 


head and represented about natural size above—Mnium hornum 
—will surely be found in most shady woods. 


A. W. Dennis 


contains tree-loving mosses, one of its best-known species, 
О. affine, covering ash, elm and poplar with patches of 
coarse, dark green. The yellowish-green moss often 
seen on the elm is О. lyellii, whose leaves will be found 
to twist into spiral shapes in dry weather. A “ cushion ” 
moss found on wooden fences and’ gates is Weissia 
cirrhata, the lanceolate leaves of which have their edges 
curled under. 

Polystichum mosses cover large areas, but they are 
easily pulled off the soil ; they seem to be better able than 
many others to withstand dry weather, and can live in 
open spaces. The Mniums, on the other hand, prefer 
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shady woods, where they raise their rosette-like branches 
In great profusion and to a considerable height, having 
the appearance of miniature trees, On walls the Tortula 
genus abounds, growing directly from the stone, and 
appearing to die in dry weather and revive in the wet. 
Bryums also dwell on walls, one of the loveliest species 
being B. argentium, with silver-coloured leaves. 


IKE the mosses, liverworts fall into three divisions: 
Marchantiales, of which Britain possesses nine genera; 
Jungermanneales, with forty-eight British genera; and 
Anthocerotales, comprising one British genus, with three 
species. Of the first group, many members of which are 
less water-loving than other bryophytes and can exist in 
comparative drought on rocks in sunny spots, one genus, 
Riccia, includes the lowest form in this sub-kingdom. 
This liverwort, R. natans, lives on the water, floating on the 
surfaces of stagnant pools ; its sexual organs are scattered 
over the thallus, whereas in higher forms they are clearly 
grouped. In Marchantia polymorpha, for instance, there 
is a star-shaped male “ flower ” in which the antheridia are 
in sunken chambers, while the female organs are borne 
in a disk-like “ flower,” in which they are sunk and 
covered with a tiny involucre. 

The Jungermanneales group includes the Pellia genus 
of liverworts, probably the commonest of all, which grow 
in large patches in damp soil everywhere. Here the 
thallus is about two inches long or less. Other members 
of the group are to be found everywhere, like the mosses, 
but to distinguish between them is a difficult matter, since 
it depends largely on microscopical examination. 

Anthoceros laevis, the typical British species of the 
third main liverwort group, is a lowly form, preferring 
damp and dark sites in ditch-bottoms and similar places. 


MOSSY CANDLES 


When “ їп fruit," mosses present a striking variety of shapes and 
sizes, the thick, round, candle-like spore-cases of Bryum capillare, 
seen below, contrasting strongly, for instance, with the globular 
capsules of the apple moss at the top of the opposite page. 


Bryum mosses very frequently grow on old stone walls. 
A. W. Dennís 


Robert M. Adam 


LIVERWORT STARS 


The distinction between mosses and Jiverworts is not always easy 

to make, but when they are in “ flower " the male organs of the 

liverwort are comparatively simple of recognition. Above are 

seen the typically starry male “ flowers " of what is probably 

our commonest liverwort, Marchantia polymorpha. 

The thallus is dark green and not deeply lobed, and from 
its plate-like surface arise a few hairy growths which are 
the capsules, the bases being thick, like little upright pillars. 
At fruition the capsule splits into two and a third hair 
is seen between them, the three waving in the breeze. 

Liverworts, as has been said, are very difficult to dis- 
tinguish from mosses, and few ramblers will wish con- 
tinually to examine every minute green growth with a 
lens to discover its nature. But if the following facts are 
borne in mind the distinction between them should be 
considerably facilitated. Mosses are normally vertical 
growths ; their leaves, stems, and “flowers” are not 
analogous to those of true flowering plants. Liver- 
worts , on the other hand, are usually horizontal, the whole 
plant consisting of one plate-like leaf (often so cut up that 
it appears to be several), that grows direct from the soil 
with no proper stems, 


HAT is the use of mosses? As far as Nature is 
concerned they are invaluable, because they pro- 
duce vegetable mould upon which other plants can grow ; 
but Man has used mosses for a variety of purposes, They 
are decorative and readily take dye, and, being soft and 
springy when moist, are used for packing a large assort- 
ment of objects. A Fontinalis variety was used in Sweden 
as an insulator between fireplace and wall, and in Lapland, 
and at one time in England, large masses of one of the 
commonest mosses, Polytrichum commune, were cut to 
make beds, either of themselves, as in Lapland, where the 
moss carpet was rolled up and carried about, being made 
“ springy ” where necessary by the application of water, 
or woven, like straw, into palliasses. There is no doubt 
that the Sphagnum mosses are the most useful, the 
peat which they form being one of the most valuable 
fuels in countries, like Ireland, where coal is scarce, 
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Our Trees and Their Story. 47 


DROOPING LOVELINESS OF LABURNUM & ACACIA 


TUE laburnum and the false acacia—or acacia as it is frequently called for simplicity's 
sake—cannot be included amongst the wild trees of our countryside, for they seem to 


be incapable of self-propagation. 


However, they are both so generaly encountered 


in parks and plantations, not to mention gardens, that most people would probably 
feel surprised if they were not dealt with under the heading of Our Trees 


HERE are innumerable species of tree which, although 
they may be. seen from time to time—some quite 
frequently—in parks and gardens, have never 

managed to reproduce themselves in a wild state, even 
in plantations close to the places where they are growing. 
One of these is the laburnum; but in spite of the fact that 
it is always found in a state of cultivation, it is so common 
and so attractive that it has been considered worthy 
of inclusion in this work. Moreover, the laburnum has 
been grown in Britain over a far longer period of years 
than a great many of our best-known trees, especially 
some of the conifers, for these, though they have been 
planted in such numbers that we cannot ignore their 
presence, may have been discovered only during the last 
two hundred years or so. 

With the laburnum it is different. Gerard, as he wrote 
in his “ Herbal" so far back as 1597, had specimens 
growing in his garden; thus, presumably, it was well- 
established in this country at that date. It is the more 


SHOWERING GOLD 


The flowers of the laburnum are borne in pendent racemes, and 
with their brilliant yellow colour.seem to clothe the tree in golden 
rain. Appearing before the leaves are fully out, they are amongst 
the loveliest blossoms of any found in our countryside. Below 
we see a smal) laburnum, almost weighed down by its flowers. 
H. Bastin 


surprising, therefore, that this tree has not spread into 
the larger woods and plantations ; that it does not appear 
to hàve done so is probably due to climatic or soil con- 
ditions. In its wild state it is a mountain tree, being 
common in central and southern Europe at a considerable 
distance above sea-level. 

The chief glory of the laburnum is its flowers, which 
are, perhaps, the loveliest of any tree-flowers found in 
this country. They appear at the same time as the 
leaves, in May, for the latter are almost the latest 
of our tree-leaves to appear. The flowers are in long 
drooping racemes, and a single glance at them will show 
us that they are of the type familiar in the peas, beans 
and clovers among herbs, and in the gorse and broom 
among shrubs. In other words, they are what the 
botanist terms paptlionaceous, and the tree belongs to 
the order Leguminosae. In this type of flower there are 
five quite norma] sepals—usually, at least, there is a 
five-cleft calyx—and five petals, which on account of 
their rather remarkable development are given special 
names. They are in two pairs, with one single central 
petal, which appears at the top of the flower and is at 
right angles to the other two ; this is called the standard, 
and is the most conspicuous part of the flower. The 
next two petals аге 
the wings; these curve 
inwards, opposite each 
other, to form a sort of 
roof over the last two, 
called the keel, which 
are so close together as 


almost to join in the 
middle of the flower. 
The essential organs, 


consisting of ten stamens 
and a single style, are 
found lying in the keel. 
As with most of the 
members of this order 
the seeds are found in 
a pod, which, їп the 
laburnum, is long, pale 
green and downy. 
Childten should be 
warned not to touch 
these pods, as the black 
seeds within, which look 
veryattractive to eat, are 
so violently emetic that 
scarcely a year passes 
without some report of 
children dying from their 
effects. Тһе leaves of 
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the laburnum are also of 
a type common in the 
leguminous tribe; they 
are trifoliate, that is, 
cut into three segments 
in typical clover-leaf 
fashion, the separate 
leaflets being ratherlong 
andwith entire margins. 

In former times large 
numbers of laburnums 
were planted in Scot- 
land. It would appear 
that landowners were 
more prepared to plant 
this tree in the seven- 
teenth and eighteenth 
centuries than they are 
atthepresenttime, prob- 
ably because the wood 
was appreciated for fur- 


niture-making, being hard and taking a fine polish, especi- 
ally the heartwood, which was said to be so hard 
that it was a successful substitute for ebony. The decline 
of the planting of this tree appears to have coincided 


Н. Bastin 
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illustrated above t 5 papilionaceous.”” Right, the fruits. 


J. J. Ward 


LABURNUM FLOWERS AND FRUITS 


The beauty of the laburnum’s flowers needs no emphasis. In 
this close-up (above) the pea-like form of the flowers is easily 
seen, and in the smaller picture (top left) we can see that the 
fruits, too, are of the usual pod-like type that is associated 
chiefly with the order Leguminosae. These fruits are poisonous. 


largely with the introduction of mahogany into the 
cabinet-maker’s craft. The largest laburnum trees are still 
to be found in Scotland, probably because the trees 
that were planted there were mostly intended as timber 
trees, whereas in England they were ornamental speci- 
mens for the pleasure 
garden, and as such 
were subjected to the 
whim of the owner, suf- 
feringwhenhe wishedto 
alter the arrangement 
ofthegarden. Notonly 
cabinet-makers, but 
makers of musical in- 
struments, turners and 
toy-makers used labur- 
num wood when there 
was a supply of it. The 
name now adopted for 
this tree is Laburnum 
vulgare; the largertrees 
often seen in this 
country are usually 
referable to L. alpinum, 
a native of the higher 
hills of central and 
southern Europe. For- 
merly both wereplaced 
in the genus Cytisus, of 
which the / broom is 


the species much grown аз a timber tree, pro-. 
claimed to the timber trade the great advantages 
accruing from its planting. The tree was there- 
upon grown in huge quantities about this time 
(1820) and sold as robinia, the public failing to 
see that it was the same tree as had long been 
advertised by nurserymen under the name of 
locust, and that it had actually been grown 
under their very eyes for two hundred years! 
When at length the identity became recognized, 
the tree suffered a severe setback in popularity. 


Features of the False Acacia 


STATELY, airy-looking tree is the well-grown 
locust, for its leaves are very finely pinnate, 
with a large number of leaflets, each of which is 
rounded, ovate and bright green. These leaves 
are not borne very thickly on the branches, which 
tend to terminate in a horizontal plane. The bole 
is often quite large, but the branches are thin and 
almost spidery, and, in old trees, tend to be 
broken off easily, so that the trees often have a 
very gaunt appearance. The flowers are in | 
racemes, and are white and very fragrant. 
They appear in May, and are followed by long, 
thin, brown legumes. The wood is hard, strong 
and durable, but its liability to split and crack 
somewhat counteracts its other useful qualities. 
The name locust was given to the tree in America 
by missionaries who were under the impression 
that it was the fruits of this tree that were eaten 
by St. John the Baptist when he lived in the 
wilderness on “ locusts and wild honey." 


DELICATELY IRREGULAR 
Although there seems little definite system in its manner of 
growth, the false acacia is a very attractive tree in winter— 
far more so, in fact, than those species whose branching is regular 
and symmetrical. Aboveisa fine example ; its bole is on the right 
and its summer appearance is shown opposite. 
our best-known member. Laburnum is a very fast 
grower, and consequently the wood is coarse-grained. 
Closely related to the laburnum, and in some ways 
even more beautiful, is the locust, or false acacia—often 
erroneously called simply acacia. This is a more con- 
siderable tree than the laburnum, growing to a height of 
sixty feet.or so, whereas the other rarely exceeds thirty 
feet, with a correspondingly small girth. It is also known 
as the robinia, from a Frenchman, Robine, whose son 
first brought the seeds to Europe, and its scientific name is 


Robinia pseudacacia. 


|хткоросвр into Britain from America іп the seven- 

teenth century, it was thought to be identical with 
the true acacia of South Africa. At first this tree was 
planted and raised a great deal from seed, but the brittle- 
ness of its branches made it unsightly, and it became less 
popular, though by the middle of the next century it 
was again being grown in many large gardens and parks. 
There are fine specimens of the locust tree in Britain, 
but these are mostly relics of an earlier age, and 


CORDED BARK 


The bole of the false acacià, or locust, is very distinctive, the 


it is no is i i i 

1 t much planted nowadays. One кадор for this is ridges of the bark being so marked and regular that they almost 

perhaps. to be found in the action of William Cobbett have ine арре гене of having been laid on with some plastic 
: ; zl а material. his plaited form of ornamentation adds another 

who on returning from a visit to America, where he saw attraction to the tree’s already interesting make-up. 
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Though a conrparatively recent importation into Britain, the acacia—more properly, 
false acacia, robinia or locust, as it is variously styled— flourishes in. many of our 
parks and gardens. This photograph shows a particularly fine specimen 


EIDER CHARM IN A FLORAL FRAME 
Neatly tucked against the base of a wall and surrounded by clumps of sea flowers, 
а pair of eiders have built their nest, and this picture reveals the duck sitting, quite 
oblivious of the photographer’s presence, in somnolent pose on the eggs 


r qup Pitt 
HEN HARRIERS IN THE HEATHER 


1 his, the third of our harriers, should be 
compared with those in pages 1330-1331. This species breeds principally in the 
Orkneys and Shetlands. Note the bird's long tail and long, pointed wings 


These typical pictures of the home life of t! 


E. J. Bedford 
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A plant of still waters, the water violet bears its blooms 


~ ¥ B 


gh above the smooth surface of the pool, the whorled, pale lilac flowers of the water violet are different indeed 
on straight, naked stems, but its branches and leaves are completely submersed 


е lowly violets of the woodlands and waysides. 
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By Pond and Stream. 13 
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FLOWERS THAT SPRING FROM A STAGNANT BED 


WE dA dor шүндЕноп of the flora and fauna of our inland waters with a second chapter 
Р НЕ здаро plants. If not so commonly encountered as those comprising the 
buckb n, these described- below- —water violet, frogbit, water soldier, fringed 

ean or water lily, hornwort, mare’s-tail, water milfoils, and water starworts—are 
quite as beautiful and even more interesting to the serious student 


N a previous chapter in this section dealing with 
some of the common plants of the pond and 
stream (see pages 1266-1270) we made the acquaint- 

ance of the water crowfoot, and noted the way in which 
the leaves, in the extreme forms, are divided into a large 
number of very fine, almost hair-like segments. This is 
a feature characteristic of many aquatic plants—of, for 
instance, the water dropworts described in page 452— 


and we find it again in the water violet 

(Hottonia palustris), one of the loveliest of 
aquatics. This plant has little in common 
with the violets of the woods and banks, 
being a member of the Primulaceae. 

As with most plants of the primrose 
family, the water violet has two forms of 
flowers, those with long styles and those 
with short styles and long stamens. 

There are five sepals, five long, pointed 
corolla lobes and five stamens. The 
colour of the flowers is white or pale 
Шас, so that even іп this respect there is 
little justification for the name violet. 
The flowers grow in whorls of half a 
dozen or so all up the aerial part of the 
long, straight stems. The feathery and 
much branched leaves do not appear 
above the water ; they can be found only 
by dragging the plant up by the stem, 
when the roots, which are long and white, 
will also be discovered. Sometimes these 
roots are not anchored, the whole plant 
floating in the water; at other times they 
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are embedded deep in the mud of the stream. The 
water violet, as the illustration opposite shows, often 
grows in masses and is then an exceedingly lovely sight. 
It is confined to England, and is not found in the 
extreme north or in the south-west ; it flowers in late 
spring and early summer., 

Many other plants grow completely in the water, 
often with practically no attachment to either the bank 
or the bottom, and of these the most interesting is 
indubitably the frogbit (Hydrocharis morsus-ranae). This 
plant roots in the soil or mud of the bottom, but the roots 
which reach that part descend from long horizontal 
runners that the plant sends out. On the surface the 
plant has several kidney-shaped, long-stalked leaves, 
and a number of white flowers, about an inch across, 
with their parts in threes. The petals, which ‘are often 
crumpled, are delicate-looking, and the flowers are 
either male or female—never functionally both—though 
the male flower bears three imperfect styles, as well as 
twelve stamens, of which six are usually undeveloped. 
In the female flowers, however, there are six stamens, 
all of them imperfect, and there are also glands at the 


FLOATING FROGBIT 


One of the most curious of our plants, at least in its manner of 

growth, the frogbit hibernates in the form of buds, of which two 

аге seen at the bottom of the picture on the left, with whole 

plants floating above them. How this pretty species, when in flower, 

can cover the surface of a ditch, is well seen in the photo below. 
J. Bedford 


' SPIKED ` SOLDIER’ 


S. V. Waters 


The leaves of the water-soldier, of which a fine specimen is seen 
above, remind us of the spiked aloes which are among the 
ornaments of so many public gardens. The plant's stiff, pointed 
leaves have serrated edges, and the naked flowers do not often 
show far above the surface of the water. 
base of the petals, as well as six styles which are all 
normal and functional. 

One very fascinating point about this plant is that 
towards the end of the summer it produces small resting 
buds at the end of some of the runners, and these buds 
drop off and sink to the bottom of the pool. There they 
remain—in an upright position, but in no way attached 
to the bottom—until the following spring, when they rise 
to the surface and gradually produce leaves. Each one 
forms a new plant, and it is not surprising that, with 
this means of vegetative reproduction to assist it, the 
Írogbit often completely covers large 
areas of water. The roots are sent 
downwards from these new plants 
only after the leaves have developed. 


IMILAR in habit to the frogbit is the 
water soldier (Stratiotes aloides), 

so called on account of the swordlike 
appearance of its stiff, straight, lance- 
olate leaves, with sharply dentate 
margins. This plant, which belongs to 
the same group as the frogbit, the 
Hydrocharidaceae, is restricted to 
ditches and stagnant waterways in the 
east of England. Itsmanner of growth 
is similar to that of the frogbit, and the 
flowers are of similar organization. The 
male flowers are borne at the top of a 
stalk several inches in length, and are 
found in bunches of two or three to- 
gether, appearing from the same two- 
leaved sheath. In the female flowers, 
however, the sheath contains but one 
bloom. When the flowering season is 

1464 


over, this curious plant sinks to the 
bottom of the ditch, not appearing 
again until the following spring, when 
it is due to flower again. 

Besides those water plants with 
finely divided leaves, the rambler is 
bound to notice another group in 
which the leaves are large and for the 
most part rounded, as in the water lilies 
and the frogbit, for instance. А 
member of this second group is the 
fringed buckbean, or fringed water lily, 
as it is sometimes called. Scientifically, 
it is known either as Limnanthemum 
pellatum—the specific name refers to 
the peltate shape of the leaves—or 
as Villarsia nymphaeoides, where the 
likeness of the leaves to those of water 
lilies is indicated. by the specific name. 
The leaves are, in fact, just like those 
of the yellow water lily, though rather 
smaller, and the flowers are at first 
sight similar to those of the frogbit, but 
the white corolla is five-lobed, as also. is the calyx. The 
corolla-lobes are fringed with hairsat the base, and there 
are from five to eight stamens. A remarkable feature 
of this plant is that the flowers, of which there are 
several, open only one at a time; they are borne on foot- 
stalks which raise them a few inches above the surface 
of the water, and each flower is about an inch across. 

Hornwort (Ceratophyllum demersum), a member of the 
water plant group in which the leaves are very finely 
divided, is a most extraordinary plant. Its stems are 
very closely covered with whorls of extremely finely 
divided leaves, which at the tops of the stems are so 


FRINGED WATER LILY 
A remarkable likeness to the leaves of the yellow water lily (see 
page 1271) is seen in those of the fringed buckbean (below), one 
of the less common of our water plants. It is practically confined 
to the southern half of England, particularly the south-east 
B. J. Bedford 
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close as to give the whole growth a solid, columnar 
appearance. These leaves are stiff and bristle-like 
whence the plant’s popular and generic names— Cerato- 
phyllum means “ horn-leaf "—though some say that 
these refer to the shape of the plant. The greenish 
flowers are very minute, and borne in the axils of the 
leaves. There is no corolla and the calyx is divided into 
a large number of segments. There are some twenty 
stamens on the male flowers, which, though separate from 
the pistilliferous ones, are borne on the same plant. The 
entire plant is usually submerged—whence the specific 
name, demersum—and the fruit has two sharp thorns at 
its base. This species, which is said to be an introduced 
plant, is widely distributed, but on account of its 
subaqueous habit is little known. 


NOTHER rather remarkable plant of very similar 
appearance is the mare’s-tail, a species which closely 
resembles the horse-tails (see Chapter то of the section 
on Our Ferns and Fungi, etc., page 1220), which are not 
flowering plants at all. The mare’s-tail is not rare, 
but is local throughout Britain. It has tall spikes 
bearing numerous whorls of straight, linear leaves. The 
flowers, which are green, are borne in the axils of the 
leaves, and have practically no perianth, consisting of a 
simple stamen and a style, with a rim round the ovary. 
This rim is said to represent the calyx. 

The mare’s-tail belongs to the family Haloragaceae, 
whose other members are the water milfoils (Myrio- 
phyllum) and the water starworts (Callitriche). . The 
members of the former genus are very similar to the 
hornwort, the leaves being divided into many small 
leaflets. There are several species. In the spiked water 
milfoil the flowers are borne on a leafless spike; in the 
whorled water milfoil they are in whorls in the leaf 


WEIRD HORNWORT 
Growing completely under the surface of the water, the hornwort, 
of which a typical stem is seen below, is a plant that not many 
ramblers are likely to come across. Its: minute flowers are 


borne in the axils of the stiff, finely divided, whorled leaves. 
E. С. Le Grice _ 


A hy 
H. Bastin 


Not to be confused with the 
rather similar—in appearance, 
that is—hors&-tails which 
grow in wayside ditches, the 
mare's-tail is a true flowering 
plant. Most people, however, 
wil have some difficulty 
in finding the flowers, which, 
as the enlarged inset shows, 
are minute and situated in 
whorls in the leaf axils. They 
are green in colour. 


axils; and in the alter- 
nate water milfoil the 
male flowers are alternate, 
‚ the female ones being still 
in whorls. These three are 
fairly widely distributed, 
but, like many of these 
water plants, are not very 
easy to discover without a 
special search. The genus Callitriche contains little 
plants very similar in appearance to the duckweeds. 
They grow on the surface of the water, the roots being 
sent out from the joints of the stems, while the leaves 
are paired, being joined at the base. The upper leaves 
are broad and floating, the lower ones narrow and 
thread-like. These leaves vary enormously, as in the 
water crowfoot, according to whether the plant is in 
running or stagnant water. The flowers, which are 
minute, are greenish, and are submerged ; they consist 
practically solely of one stamen and two styles, which 
are the only parts that project above the surface. 
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Rev. С. А. Hall's Pond Life (“ Peeps at Nature " Series, Black) ; 
W. Furneaux’ Life in Ponds and Streams (Longmans) ; Rev. G. С. 
Bateman’s Freshwater Aquaria (Link House) ; J. and G. Needham s 
Guide to the Study of Freshwater Biology(Constable); E. С. Boulenger's 
The Aquarium Book (Citadel). 
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THE EBB AND FLOW OF BRITAIN'S TIDES 


Tt flow of the tides is a feature which impresses itself upon every dweller in or visitor to 
a seaside or estuarine haunt, but the haziest ideas are prevalent concerning the 


causation of the well-recognized phenomenon. 


Below, in the final chapter of this section, 


we have an account of the theory of tides and of the tides of the British Isles. Particularly 
interesting is the description of the use of tidal observations to determine sea level. 


EW things are so fascinating to a child on his first 
F visit to the seaside as the continual rhythm of 
the tides, and probably no other common 
phenomenon is so little understood by the majority of 
adults. Beyond the fact that especially high and low 
tides occur at the new moon and the full moon—a fact 
that was observed by prehistoric savages tens of 
thousands of years ago—the average man knows little 
of this daily proof of Newton’s theory of gravitation, 
and few even realize the tides’ value to commerce. 


THE TIDE’S ADVANCE 


This tidal map of the British Isles shows the advance eastwards 
of the Atlantic tidal wave to southern Ireland, where it is split 
into two main currents, the southern one again dividing at Land’s 
End, while the northern half rounds Scotland. The tide 
illustrated arrived off southern Ireland at 4 a.m., end the other 
figures show times of its arrival at various points on the coast. 


Gravitation, or the force of gravity, is what makes a 
dropped object fall to the ground ; it prevents ourselves 
and our houses from flying into space as the earth turns 
round, and keeps the stars in their courses and the earth 
and moon in their respective orbits about each other and 
the sun. Gravitation is evidenced by a “ pull,” an 
almost magnetic attraction between objects of every 
kind ; if one of the objects is lighter or more fluid than 
the other, it will move towards the other object, or if 
both are movable they will approach. This can be 
proved by placing two pieces of paper, the size of a half- 
crown, in a bowl of water ; after a time they will be seen 
to have moved an appreciable distance towards each 
other, and, when the distance separating them is very 
small, they can ‘actually be observed moving over the 
water until they touch. Floating brushwood, leaves and 
other refuse on a pond always “ get together " in this 
way, forming a raft on the surface of the water, although 
the various objects have fallen or been placed in the 
water on different sides of the pond. 


Theory of the Tides’ Causation 

ow, tides are an example of the gravitational pull 
exerted by the moon and the sun upon the earth ; 
since the moon is nearer the earth, although it is very 
much smaller than the sun, its effect is the greater. All the 
earth responds to a greater or less degree to the тооп 5 
pull, but the land surface, being heavier and more firmly 
fixed, is moved to a much smaller extent than the sea. 
The latter, being fluid, is pulled into a heap by the mo: n's 
attraction on the side of the earth nearest the moon. 
It would seem, therefore, that on the opposite side of 
the earth there would be a trough ; but this is not so, 
for the land between is also pulled towards the moon, 
thus causing another apparent heap of water on the 
opposite side. If the earth did not rotate and the moon 
was fixed, the matter would rest there, with permanent 
heaps of water on two opposite faces of the globe, and 
permanent troughs on the other two faces, at right 
angles to the moon's pull; but as the moon apparently 
moves round the earth, the heaps of water follow it and 
appear to move across the face of the globe. These are 
high tides. Since the moon moves round the earth 
once in every twenty-five hours, the two high tides are 
experienced in one place at intervals of twelve and a 
half hours. But our day is only twenty-four hours long ; 

thus high tides are an hour later every day. 

The sun also exerts a pull upon the waters of the 
earth, but its effect is less than half that of the moon. 
By itself it would be unnoticeable, but combined with the 
moon's pull, on several occasions every month, it suddenly 
emerges into prominence. These occasions are, first, 
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ve i is new and when it is full, for then earth, 
added i i are in a Straight line, the sun's pull is 
E eee ДЕ 5 апа extra high tides are experienced ; 
the Р ed spring tides. The opposite happens when 
ae 3 sun and moon are at right angles (i.e. at the 
i an third quarters of the moon), for then they are 
P ae against each other, so that the high tides are less 
lig and the low tides less low ; these are known as neap 
tides. Actually, spring tides and neap tides do not 
coincide with the various quarters of the moon, but are 
a little later, sometimes by from one to three days. 


N the open sea the difference in the height of the water 

caused by the tides is small and hardly noticeable 
—about two or three feet. But when the seas wash 
the shores it becomes more easily observable, and, 
moreover, the height is increased by the shallowness of 
the water and the narrowness of channels and small seas 
separating land areas. This is particularly noticeable 
around the British Isles, towards which the tidal wave, 
or heap of water, advances eastwards from the Atlantic. 
This wave is split in two by the land mass of Ireland, 
half flowing north round Scotland and also into the 
Irish Sea, while the other half flows south into the English 
Channel and also into the Bristol Channel and Irish Sea. 
As the wave advances up any narrowing channel it 
increases in height; this is most clearly seen in the 
Bristol Channel and Severn estuary, where the wave 
advances up the river in the form of a bore (described 
and illustrated in Chapter 16 of the Landscape of Our 
Land section, page 922). 

A map of tides explains clearly what happens next to 
the high water travelling north. Rounding the Caithness 
coast, it flows southwards along our North Sea coast ; 
but so long is this distance and so open the coast that 
the wave takes over twelve hours to reach Dover, so 
that it there joins with the southern half of the next 
high tide, the southern half of the original high tide 
having reached Dover at the same time as the two 
portions flowing into the Trish Sea combined at Liverpool. 
A peculiarity of the tides has helped to make Southampton 
the great port that it is. Normally, shipping is able to 
enter or leave docks only at high tides—ie. twice a 
day ; but Southampton, owing to her 
position, has four high tides a day, 
so that twice as much shipping can 
enter and leave her docks as at . 
other ports. This duplication of 
tides is due to the existence of the 
Isle of Wight off Southampton Water. 
The tidal wave advancing up the 
English Channel is split into two on 
reaching the Needles, one half flowing 
round the north coast of the Isle of 
Wight and into Southampton Water, 
while the other half flows round 
the south and eastern coast of the 
island to arrive at Southampton 
about two hours later, when the first 
half is beginning to ebb. 

Other tidal peculiarities are partly 
responsible for the rise of shipping 


SPRING TIDES 


{50м}: 


TIDES EXPLAINED 
In this diagram it can be seen that extra high 
(spring) tides are experienced when sun and 
moon pull on the earth 
line, and extra low (neap) tides when the 
sun's and moon's “pulls” are exerted at 
right angles to each other, 
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LONDON HIGH WATER 


Calculations based upon tides are of great importance to both 
incoming and outgoing shipping at ports and harbours all round 
Britain. They are based upon high tide at Tower Pier, where is 
situated the Trinity House tide level mark seen above. High water 
is marked thereon as ** Н. W.," two-thirds the way up the mark. 


centres on the Mersey and at Portsmouth, Here there are 
narrow entrances to bóttle-shaped inlets which prevent 
the inlets having either a very high or a very low tide. 
This is of some advantage, and of great importance 
is the fact that at the ‘ bottle-necks,” or narrow 
NEAP entrances, swift and strong currents 
develop as the tides change, and 
these keep the entrances to docks 
and harbour clean and free from 

.-JSUNJ.. " Н 
УКЕ: Gon) ` sediment—a very valuable considera- 
44 tion. Incidentally, this is repeated 
on a larger scale in the Mediterranean, 
2-74. which is practically land-locked and, 
` therefore, tideless, though between 
the Rock of Gibraltar and the 
Pillars of Hercules swift currents 
develop at the change of the tides 
S in the Atlantic outside. The tideless- 
% ness of the Mediterranean is said {о 
have played an important part in the 
development of the maritime branch 
of civilization, and thus of civilization 
as a whole, for it clearly made navi- 
gation easy to practise and develop. 


TIDES 


together in a straight 


BE‏ س 


Lowest Springs 


MEASURING THE TIDES 

The existence of high and low tides complicates the 

question of sea-level, and consequently tidal obser- 

vatories, similar to that shown in diagram above, 

have been set up at Newlyn and Dunbar to calculate 

the average sea-level, or datum. The level of the sea 

is reproduced in the well, and as the tides rise and 

fall, lifting and lowering the float, the movement is 

hourly recorded on the revolving drum, worked by 

clockwork, seen in the photograph on the right. 
The regularity of the tides at any particular 
point has made them easy to prophesy, so 
that every port and seaside town of any size 
has its tide-tables showing the times of high 
and low tides for months in advance. The 
amount of calculation is so involved, however, 
that the figuring is done by a calculating 
machine, in which а pen draws a wavy line, 
representing high and low tides;upon a sheet 
of graph-paper, running off “ prophecies ” 
for as long ahead as is required. But tides 
have proved a minor inconvenience to geo- 
graphers, builders and architects, who are con- 
tinually referring to “ sea-level.” Since the 
tides cause constant changing in sea-level, some 
rule has had to be laid down ; in 1840 sea- 
level was fixed at the mean between high and low tides, 
known as the datum, at Liverpool This was found to 
be inaccurate forseveralreasons,and from 1929 onwards 
the datum, based on hourly observations over a period of 
six years (1915-1921), was taken as the mean tide level 
at Newlyn, Cornwall. Tidal observatories maintained by 
the Ordnance Survey exist at Newlyn and Dunbar ; 
their construction is shown in the diagram in this page. 
“ Trinity House mark," which serves a similar purpose 
for navigation, is situated at Tower Pier, between London 
Bridge and Tower Bridge, and marksthe height of the 
water at high tide—what is known as “high water, 
London Bridge.” The times of high tide in other 
ports are often given as simply so many hours or minutes 
before or aíter the time of high tide at London Bridge. 


Apart from their value to shipping, the tides provide a 
source of power of enormous possibilities, and scientists 
have for a long time been engaged in attempting to 
devise means of turning the tidal movements into 
electricity. In most schemes the rising water would be 
dammed, and then, as the tide ebbs, forced through 
turbines. In England attention is focused upon the 
Severn as a suitable site for an electricity scheme of this 
kind, and the Severn Barrage, as it is called, has more 
than once been mooted. Government committees have 
sat on the project—in more senses than one—and it is now 
generally recognized that, in spite of the vast power 
such a scheme could develop—it is calculated that it 
would reach half a million h.p. in a ten-hour day—the 
huge expense of installing the necessary machinery, 
etc., is beyond the bounds of possibility at present. 


HERE is one further interesting aspect of tides and 


their effects, looking at them from a wider ang 
As the earth is revolving in one direction and the tidal 
wave is being pulled by the moon in the opposite 
direction, it has long been obvious that the friction 


Director of the Ordnance Survey 


between the two must have had some effect upon the 
speed of the earth’s rotation. It has been mathematically 
proved that it has, indeed, slowed down the rate of 
the earth’s rotation, and thus lengthened our day to 
an appreciable degree, more especially in earlier times 
when the land surface was smaller. In fact, it has been 
calculated that the contrary pull of the tides and tidal 
friction have so retarded the earth that our day has been 
lengthened from three hours to its present twenty-four. 
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The Flowers of Our Countryside. 47 


FURTHER FLOWERS OF THE LIPPED CATEGORY 


Brow we have a further selection of Labiates, or lippe 1 1 7 f 
5 ped flowers, members of the same 
group as the dead nettles (see pages 298-299), and for the most part widely distributed 
and frequently encountered, The chapter concludes with an account of some members 
of two other great orders, the Scrophulariaceae and Balsaminaceae 


О one who goes about much in the country during 
summer can fail to notice the extraordinary 
. number of plants of very similar appearance and 
habit to be seen in the hedges and “ditches, most of 
which have reddish or purplish flowers and hairy, more 
or less nettle-like leaves. They bear an obvious relation- 
ship to such species, for instance, as the red dead nettle 
` described in page 299, tds 
although for the most ET RETO 
part these summer- ИЖ 
flowering species are | — 
taller and stouter 
plants. As it happens, 
they are related to 
the red dead nettle, 
being members, with 
it, of the great order 
Labiatae. 

One of the com- 
monest of these plants 
is the common hemp 
nettle, which has a 
very marked super- 
ficial resemblance to 
the dead nettles, . 
though its generic 
name is not Lamium 
but Galeopsis. Tt has 
an upright, square 
stem, opposite, hairy 
leaves, and whorls of 
numerous red-purple 
flowers, whose five- 
lobed calyx has long, 
spiny teeth—a dis- 
tinguishing feature of 
the genus—while 
another striking point 
is that the lower of 
the two lips of the 
corolla is three-lobed, 
the central УУ Bo ers are often variegated 


the largest. The flow [ 
s E even white, sometimes so much so as 


i The common hemp 
ake them appear Very pale. | 
ү d a ied plant of dry fields, and on the chalk it 
bis d by the red hemp nettle (G. ladanum), in 
P R P iori are shorter and the stem is not 
d : he joints as it is in the common o 
G color, the large-flowered bee hemp nettle, whose 
hier ; ‘more yellow than purple, and С. 
| resemble the other 


HEMP NETTLE 
Closely related to the dead nettles, the 
hemp nettle has all the features of the 
typical labiate, while a distinguishing 
feature is to be seen in the long spines 

of the calyx lobes. 


flowers are usually 
villosa, the downy hemp e 
А y 14 


f 
| 


two species respectively, and are also fairly common, 
Similar in many ways to these plants are the members 
of the genus Stachys, of which the most widely dis- 
tributed is S. sylvatica, the hedge woundwort, an even 
commoner plant than the hemp nettle. It has darker 
purple flowers than the other species, and a solid stem, 
but is in other ways a very typical labiate. The whorled 
flowers have the usual arched upper lip and cleft lower 
lip, and the bell-shaped calyx is five-toothed. Almost as 
common is the marsh woundwort, which has taller 
stems, pale flowers with a great deal more white showing 
on the lower lip, and almost sessile leaves, which are 
very much longer and narrower than those of the other 
labiates with which it might be confused. The plant is 


PURPLE WOUNDWORT 


Hedge woundwort, the plant pictured below, is a common plant 
of the w de during the summer months, Its deep purple 
flowers distinguish it from other species, and the calyx persists 
after the corolla has fallen, In the photograph we see flowers, 

dry calyces and the opposite, serrate, sharply-pointed leaves. 


! also rather less hairy. 
Then we have corn 
woundwort (S. 
arvensis), also a less 
hairy plant than the 
hedge woundwort, with 
pale flowers, and small 
stems branching from 
the base instead of 
high up. The flowers 
are in whorls of six. 

Wood  betony (S. 
betonica), which was 
formerly in a genus by 
itself, is ^ another 
common plant which 
prefers a dry soil. It 
is easily distinguish- 
able by the rather 
square masses of 
flowers, consisting of 
several whorls, one 
close above the other, 
at the tops of the 

| stems. The leaves are 
opposite, oblong and 

SQUARED SPIKE crenate rather than 

A very characteris plant, and one serrated, and the stems 

other species, is the wood betony. are tough and wiry. 

Notice the squared  flower-spike, The flowers, too, seem 


consisting of several equal whorls 
very close together, the two lobes of to have a somewhat 


the flowers being also conspicuous. 2 R T 
richer, redder hue than DINGY HOREHOUND 
those of most of the other members of the Stachys genus. The black Базаси ца very "AS sounds gloomy—is not an 
о 2 AS attractive plant. It has rounder leaves than most of the labiates, 
Yet another plant of the Sud type 15 the black hore and the small flowers are even more deeply hidden in the calyx 
hound, Ballota nigra, which is far more hairy and downy than usual Неге several of the whorls of blooms can be seen 


than those described above. It has smaller, rounder towards the tops of the stems, which are straight, thick and sturdy 


leaves, too, and the flowers, which are of a bluer purple 


5 IVIES COMPARED A and small, are not very much longer than the funnel- 
One of the earliest of our flowers, the ground ivy attracts large a] м 
numbers of insects in the first months of spring. Here we see a shaped calyx. The leaves аге crenate, and the whole 
portion of such a carpet of this species as one often comes across i i 2 nes 
on the downs or banks. Notice the rounded leaves, which may plant, which is rather bushy, has a strong and son 
be compared with those of the common ivy, growing here, too. what unpleasant odour. White horehound, a member of 


E. J. Bedford : . . А 
ENE Ee a different genus, is slightly | 


I | a common, and is an even bushic1 
я, aM 


plant, with tightly packed whorls 
of very small, white flowers. The 
leaves resemble those of the black 
species, being small and wrinkled, 
but they are more pointed and 
serrated, not crenate. 

In the same group as these 
plants, but of very different 
growth, is the lowly ground ivy, 
which also differs from most of 
the species described above in 
being out early in the year. 
It is a creeping plant, with 
numerous rounded, crenate 
leaves and small, bluish-purple 
flowers, with a large lower lip, 
which usually grow in threes from 
the axils of the  long-stalked 
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placed їп the same | 
genus. It has very | 
finely cut leaves—hence 
its alternative name 
of ground pine—and 
a much-branched stem, 
with very small, 
yellowish, red-spotted 
flowers. This plant is 
confined to the eastern 
and south-eastern 
English counties. 
Turning now from 
the Labiatae to the 
Scrophulariaceae, whose 
members, as we have 
seen in Chapters 8 
(page 255) and 12 
(page 375), often 
resemble one another, 
we find the figworts 
amongst the most 
conspicuous of summer | 
plants. Thesemembers | 
of the type genus Scro- | 
phularia are well-known | 


to anyone wholives near EDRN 
water. They have tall, к WATER FIGWORT $ 
The commonest of our species of fig- 


persistent stems, which wort, the water figwort has small, 


are a source of consider- brown and green flowers and large 
serrated leaves. The marked square- 


abletroubleto fishermen ness of the stem is a noticeable 
whose lines get en- feature of this plant. 


ЖОЦ? Pen ro NS SIRS WORT tangled in them. The two common species, knotty 
hite flowers, and a somewhat hairless appearance, mark off the AE Я Жа » r 

gipsywort from most of the other members of the labiate order, figwort (5. nodosa) and water figwort (S. aquatica), 
and it is also slightly different in character, with its tall, fine stems are widely distributed, the latter being the commoner. 


and rather bright green leaves. This is a plant of the water- 


meadows, where ii grows to a considerable height. The knotty figwort has ovate-cordate leaves, whose 


margins are crenate rather than serrate, whereas the 
leaves. These flowers are remarkably sweet, and on 


warm days in early spring the places where ground ivy GROUND PINE 
à 3 E а 5 Yellow bugle (below) is another name for ground pine, but its 
Eu pets the turf, Qo it often does, hangs in festoons appearance is quite unlike that of the common bugle of the 
from some deep bank, teem with all the early nectar- woods, and the alternative name, well-earned by the large number 
P : f finely divided 1 is perl itable. The fl f 
zi 1 1 av ic ot finely dividec leaves, 1s per haps more suitable, he flowers о: 
seeking insects. The dried leaves of this plant are this rather local and scarce plant are too small to be seen with ease. 


said to have been used in former 
times to make a sort of tea. 
Still in the same family we find 
the gipsywort (Lycopus euro- 
paeus), a distinctive plant that is 
very common in damp localities 
all over Britain. It is a tall, up- 
right plant, with serrated, lance- 
olate leaves—often so deeply cut 
as almost to merit the adjective, 
lobed—and axillary whorls of 
white or pinkish flowers, which 
are small and not at first sight 
of the usual labiate type. One 
other labiate which remains to 
be described is the yellow bugle, 
ог ground pine, a plant 
which, though differing very 
widely from the common 
bugle (see pages 543-544), is 
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LOVELY MIMULUS 


One of the commonest and most widely distributed of all the 
foreign plants that have acquired a firm footing in Britain, the 
mimulus or monkey musk has most attractive orange and yellow 
flowers, whose curious shape is well shown in the photograph 
above. The leaves of this plant are bright green and smooth. 


more lanceolate leaves of the water species are definitely 
serrated. Water figwort, too, has a winged stem, 
whereas in the knotty figwort the stem is only four-sided, 
The flowers in both species are very similar, and are 
almost globular, with a flat, prolonged, greenish or 
brownish upper lip. These plants attract a great many 
insects, including wasps, which appear to come not merely 
in search of nectar, but also to find the larvae of the figwort 
weevils (see pages 1195-1196), which devour the leaves 
and seed-capsules of the plants. Our rarer species are 
balm-leaved figwort, confined to the south-west of England 
and Ireland, with cordate, downy leaves; and yellow 
figwort, an alien which is established in a few localities. 


Or more attractive and conspicuous members of this 

order we have several which, though not native, 
appear to be so well established that they are very common 
in many places. These include the yellow mimulus or 
monkey musk, as it is sometimes called. Mimulus has 
large flowers, whose corolla is delicate and two-lipped, 
the lower lip being three-cleft and blotched with bright 
orange. The leaves are bright green and rounded, and 


the whole plant, which is very widely distributed along 
the banks of rivers and small streams, is noticeable and 
pleasing. Similar to this plant in many ways are the 
balsams, which are, however, members of a very different 
order, the Balsaminaceae. One species, the touch-me-not, 
as it is called (Impatiens noli-me-tangere), is a native of 
Britain, being found in various localities, chiefly in the 
north, in damp and shady woods. The flowers have a 
long, curved spur at the back, and a large hanging lip, 
and, the foot-stalk being delicate, they appear to hang 
attached to the stalk by a point in the middle of the upper 
part of the flower. There are several sepals, which are 
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RIVERSIDE BALSAM 


Like the mimulus seen in the adjoining column, the balsam 
above—orange balsam—is an introduced species, which has 
succeeded especially along the banks of our larger rivers, such, 
for example, as the Thames. Its yellow-orange flowers and 
smooth, ovate green leaves are borne on tall, smooth stems. 


yellow, as are the three petals, the latter being also 
spotted with orange. The leaves are alternate, ovate 
and serrated and the flowers hang from their axils. 
Orange balsam (J. fulva) is a similar introduced species 
occurring along the banks of many of the tributaries of 
the Thames and in such places as the tow-path between 
Kew and Richmond, where it almost fills the ditches. 
It is also found along most of the larger rivers of England. 
A third species, also an escape from cultivation, is the 
small-flowered balsam (I. parviflora), which occurs in 
waste places. Its flowers are only half an inch across, 
those of the other two species being about twice as large. 
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Wonders of Insect Life. 26 


DADDY-LONG-LEGS AND THE WIREWORMS 


EYERYONE knows the daddy-long-legs, the first of the insects dealt with in the chapter 

below; and most people, too, know only too well the leather-jackets that are the 

daddy-long-legs’ larvae, described here with the equally disliked and violently treated 
wireworms, the larvae of the beetles known as click beetles or skipjacks 


EW of our insects are so well-known as the daddy- 
F long-legs, or crane-flies—those curious flies whose 
limbs seem to be too numerous and are so fragile. 
They are especially abundant during the late summer 
and autumn, when they come into the house in large 
numbers, causing some annoyance, although they are 
quite harmless to human beings. As is obvious at a 
glance, the daddy-long-legs has only two wings, and is, 
therefore, placed in the order Diptera, the two-winged 
flies. As in other members of the order, the second pair 
of wings is represented by two little club-shaped organs 
known as halteres, not easily visible when the insect is 
alive. The daddy-long-legs has only the usual six legs, 
but they are all very long—hence its alternative name 
of crane-fly—and very slender, and if we catch the fly 
by one leg, it has no difficulty in flying off, leaving the 
limb behind without apparent injury, 

There are several species of daddy-long-legs, all belong- 
ing to the family Tipulidae, which is not very distant in 
classification from the gnats and midges described in 
pages 1031-1034; our common species are mostly members 
of the type genus, Tipula. The long legs are not without 
their uses, for they enable Tipula to walk over the 
long grass, instead of having to force its way through 
it among the stems, when its size would be inconvenient. 
In the ground near the roots of the grass the 
female lays her eggs, the larvae that emerge being 
the familiar “ leather-jackets,” 
numbered among the gardener's ш 
most hated pests. These crea- 
tures, which are tough, an inch ; 
or more in length, апа greyish- 
brown, live on the roots of the 
grass, and a large infestation of 
them may completely ruin a good 
lawn in a few weeks, as happened 
at Lord's cricket ground in | 
London during the early summer 
of 1935, when there was an 
especially bad attack of the 
pest. Many birds, such as 
rooks and other ground-feeding 
species, normally keep such 
pests in check, but in London 
there are fewer birds, and i 
Man is thus called upon to do ® § 
most of the controlling work. 

On warm days in summer one 
may see the empty skins of the 
Tipulid pupae, which look like 
larger, spiny leather - jackets, 
protruding from the surface of 
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the lawn, for, unlike most species, the insect is active 
in this stage. Our commonest daddy-long-legs is 
Tipula oleracea ; the female can be distinguished from 
the male by the fact that her body, which is usually 
fatter, ends in a pointed ovipositor, whereas that of 
the male is blunt, almost square-ended. Amongst 
other species that the rambler may sometimes come 
across, some smaller, some larger, than the typical 
one, is T. maxima, the great crane-fly, a fine insect 
whose. wings, in span well over two inches, have light 
brown patches; this is our largest species. 


N the Tipulids the arrangement of the veins, or 

nervures as they are sometimes called, on the wings, 
is especially well seen, and in no two species are these 
veins arranged in quite the same way. This point is 
often of great value in distinguishing between insects 
that are almost exactly similar in other respects, and, 
moreover, it is on the arrangement of the veins that 
modern classifications of insects are in large part based. 
A good plan, therefore, for anyone who collects at all 
seriously, is to make “ wing-maps " of every species ; in 
the flies, which are not at all easy to identify or place in 


LONG-LEGS ACROSS COUNTRY 
The long legs which have given the daddy-long-legs its name 
might appear useless, but this picture demonstrates their useful- 
ness in helping the insect, despite the hampering effect of its large, 
unwieldy wings, to walk over the long grasses o which it spends 
(x 14). 


much of its adult life. 
H. Bastin 


‘ 
HANDSOME DADDY’ 
One of the handsomest of all our flies, the great daddy- 
long-legs, Tipula maxima, seen here X т}, differs from 
most Diptera in having the wings marked with light 


brown patches, arranged in a decidedly ornamental 
manner. Another name for this insect is great crane-fly. 


their correct groups, this is-especially useful, for 
there are scarcely any books dealing with this 
order from the ordinary collector’s point of 
view. A glance at the wings, and comparison 
with those of the specimens whose identity 
is already known will enable us at once to place 
the insect in its right group, thus simplifying 
the business of final identification. 

Apart from the leather-jacket, the most 
unpopular soil-dwelling insect in the garden is 
probably the wireworm. This is not a worm 


at all, but the larva or grub of a beetle of a 
particular group, the Elateridae, known popularly 
as skipjacks and click beetles—entomologists 
call them Elaters for short. 


These beetles have 


THORACIC VIEW 
Seen close up (X about 6), the thoracic organization of the 
daddy-long-legs seems like part ot the fuselage of some primitive 
type of aeroplane, so many and so spar-like are the appendages. 
The club-shaped bodies in the upper part of the picture are the 
halteres or balancers, an important part of the flies’ equipment. 


Photos, Н. Bastin - 


earned their names from their habit, when turned upside- 
down on any hard or smooth surface, of jumping upwards 
with a slight click and landing on their feet once more. 
There are many common species, and their identification 
is by no means easy, for they all have much the same 
appearance, and in some genera it is only by comparison 
of minute features that they can be distinguished. 


EVERAL points of external anatomy are common to all 
the click beetles. In form they are elongated, some- 
times four timés as long as they are broad, and the 
thorax is especially long in comparison with that part in 
other beetles. The antennae are fine and usually serrated, 
each segment being narrow.at the base and very broad 
at the top, except for the two basal segments, which are 
less broad. The head is short, and, being nearly as broad 
as the thorax, is frequently almost hidden from view. 


STILTED PAIR 
So long are the limbs of the daddy-long-legs that the insect 
might almost be said to be walking on stilts. Here we see 
specimens of the male (left) and female (right) of the common 
Tipula oleracea. The female’s pointed abdomen shows the 
presence of her ovipositor. Both are approximately natural size. 

The eyes are at the back of the head, to the sides. The 

legs are quite short. These beetles are equipped with 

efficient wings, and may often be taken on the wing, 
especially in the sun in summer, for, unlike many beetles, 
they do not shun the light. At other times the insects 
may be found sitting about on herbage, though they are 
often not very easy to see, few being brightly coloured. 
In all these beetles the scutellum is small, and the rear 
corners of the thorax are produced backwards into points ; 
it is by means of these, which can fit into either the upper 
or the under surface of the elytra, that the click beetle 
jumps. If we examine a specimen as it lies on its back 
we can see the way in which it bends, at the junction of 
elytra and thorax, until it looks almost as if it will break 
its back. As the thorax is released the insect gains 
enough spring, from the thorax and elytra striking the 
surface, to throw it into the air, so that it alights on its 


feet again. This arrangement is especially necessary in 
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these beetles, for their legs are so 
short that they cannot turn over in 
the normal way, by levering them- 
selves up with their limbs. 

We have in Britain a large 
number of species of click beetle, 
and not all of them are garden pests, 
although they are almost all alike 
in the larval stage. The typical 
Elaterid larva is long and yellowish ; 
it has six reddish-brown legs and a 
very tough, shiny skin, and is ex- 
tremely sluggish, making but little 
effort to move even when it is 
unearthed or dug up out of rotten 
wood, The true wireworms, which 
the gardener and farmer so dislike, Р 
are the larvae of the members of the genus Agriotes. 
These larvae feed on roots, and especially on potatoes, 
which, if they are numerous, they may completely ruin ; 
they do not eat the entire tuber, but burrow about inside, 
making it impossible to market the tubers, though the 
actual amount eaten away may not be very great. 

One of the commonest species is Agriotes obscurus. 
It is about one-third of an inch in length, the thorax is 
the same width as the elytra where the two meet, and 
the whole insect is rather spindle-shaped, tapering more 
at the rear than at the fore end. The beetie is brown, 
the thorax sometimes either darker or lighter than the 
elytra, and strongly punctured. The elytra are grooved, 
the grooves and the spaces between them being also 
punctured. The legs are reddish. This insect may be 


see the leather-jackets at their nefarious work, which consists usually of eating 


h il; while on the right are the empty pupal cases from whic r ilts | 
Меза Both photographs show the insects about one and a half times life-size. 


late in the summer. 


" LEATHER-JACKETS ' IN ACTION 


a cople who know by sight both the daddy-long-legs and its grub, the “ leather-jacket," fail 
io ect the two, although they may destroy them both with equal speed. On the left above we 


Н. Bastin 


PESTIFEROUS WIREWORMS 


Amongst the worst pests with which the farmer has to deal are 

the wireworms, the larvae of the click beetles of the family 

Elateridae. Above we see (X about 2) a number of these 

unpleasant little creatures, tough and orange-yellow, hard at work 
on the roots of some toothsome crop. 


found under stones and in moss. Another rather similar 
species is A. lineatus, which is somewhat more pointed at 
the rear and has a slightly longer thorax. 

Another genus of which we have a number of common 
representatives is Athous. The so-called reddish skipjack, 
A. haemorrhoidalis, is very long for its width, the sides of 
the elytra are practically parallel, and the rear end tapers, 
but is not actually pointed. The elytra are grooved and 
covered with greyish-brown down, and the thorax is 
half as long as the elytra, and usually darker brown than 
the elytra, which are often 
very pale brown and strongly 
grooved. This insect, which 
is half an inch in length or 
a little less, is very common 
on such trees as hazel and 
birch, and may often be 
caught on the wing or resting 
on the herbage beneath the 
trees. А closely related 
species is A. niger, the black 
skipjack, which is entirely 
black on the upper side with 
greyish down, the elytra being 
grooved only :shallowly, and 
the head and thorax punc- 
tured. Yet another of our 
commonest members of this 
group is Melanotus rufipes, 
which is also more or less 
black all over, except for the 
red legs. It is often over 
half an inch in length, and 
the thorax is rather shorter in 
proportion to the elytra than 
that of the others just de- 
scribed. It 
many species that live in 
rotten wood, where we may 
find the adults and the 


g the stems of grass 
the adults emerge 
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is one of the 


Hinkins 


В. С. 


BROWSING CLICK BEETLE 
Though they. are amongst our commonest beetles, the adult 
Elaterids are not often seen by the casual rambler, for their 
hues are for the most part sombre, and their time is usually 
spent on the undersides of leaves. Above we see (X6 approx.) 

a fine example, typical in form and general appearance. 
larvae of several species of this group. The genus 
Corymbiles also contains several common Elaters. One 
very distinctive member of this genus is C. pectinicornis, 
whose antennae are pectinated, the upper part of each 


segment being produced outwards, producing the effect 
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HENRY WILLIAMSON 


NCE upon a time” were always the -fiction-lovers are agreed that his novel way oO 


of a rather shallow-toothed comb. The elytra of this 
insect are bronzy green or brown, and the legs are black. 
As with those moths that have pectinated antennae, 
the antennae of the female are less markedly pectinated 
than those of the male, and in this Elater the female’s 
antennae are little more than serrated; they are also 
shorter than those of the male. This is a local species, 
found chiefly in the Midlands and the north of England. 

A rather distinctive insect is Campylus linearis, in 
which the male has a black head and red thorax with a 
dark patch in the centre, the elytra being yellowish- 
brown. The female has almost black elytra, with yellow 
margins; the appendages in both sexes are yellowish. 
This is a common species on bushes and herbage. 


PECTINATED FEELERS 


The males of the members of the Elaterid genus Corymbites are 
frequently distinguished by their fine antennae; especially is 
this so in С. pectinicornis (below, Х 24). This fine insect is 
bronzed on its upper surface, as are many other Elaters, but it is 
not amongst the commonest or widest-distributed of the group 
Н. Bastin 


“ Tarka the Otter " to be crowned with the 
Hawthornden Prize in 1927, and the second 
has been witnessed by large numbers ot 
readers who have been thankful for th 
opening up to them of a new world, as full 
interest as their own, with its own 


most thrilling words with which to of approaching the subject of his choice is problems and rewards, its own codes of 


start writing, and many writers beyond doubt the most instructive and 


have discovered that the story—even if it 
contains only the same matter—is infinitely 
more fascinating to write, as well as to 
read, than the non-fictional work. Yet 
‘until comparatively recent years the 
majority of Nature-writers had been content 
with the duller, more straightforward 
method of expounding their knowledge— 
the article, the tome entitled ‘‘ Some Obser- 
vations Upon Е . ° ог even the 
encyclopedic type of work, in which the 
birus of the air and the fishes of the sea 
are reduced to alphabetical order and Latin 
names. Nature, of all subjects, is best 
suited to the story-teller—as Miss Sewell, 
authoress of '' Black Beauty," classic of 
animal fiction, or even Aesop, fabulist of 
speaking animals, found out—yet, in 
modern times, it has been left in large 
measure to one man to make the “ animal 
novel " a recognized form of literature. 
Henry Williamson, whose best-known 
book is " Tarka the Otter," possibly the 
finest novel in which the characters are 
animals, is the acknowledged master of 
Nature fiction, and both Nature-lovers and 


entertaining. He sees animal life from the 
inside and not as the mere observer who 
chronicles habits and habitats, and he 
knows his subject as few other men do. 
Thus Tarka has become a “ character " of 
fiction almost as well-known as Mrs. 
Gummidge or Jess Oakroyd, to take two 
widely different examples; his hopes, his 
fears, his joys and sorrows, his fights, 
defeats and conquests—his mentality, if 
such a word is permissible of animals—are 
realized and chronicled with such insight 
and sympathy that he lives, as real and 
vital as any other famous fictional creation. 
` The value of Mr. Williamson's work is 
twofold. It enriches literature with a fresh 
set of characters and conditions, placing the 
life of the stream on a fictional par with that 
of cities and hamlets; and it brings home 
to many who might otherwise fight shy of 
Nature-study a new sense of the wonder of 
creation and a feeling for the humbler 
forms of life, as well as introducing them 
to the subject in a pleasant and attractive 
fashion, The first of these merits was 
recognized by the judges who selected 
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behaviour and punishments. 

But “Tarka the Otter" is not Mr 
Williamson's only contribution to literature 
and Natural History ; he has also written 
“The Lone Swallows,” 1922;  ''The 
Peregrine's Saga," 1923; “ The Old Stag,” 
1926; “Тһе Village Book," 1930; “Оп 
Foot in Devon," 1933; “ The Linhay on 
the Downs," 1934; “The Story of a 
Norfolk Farm," 1941, and “ The Sun in the 
Sands," 1944. All these are illuminated 
by Williamson's love of and imaginative 
Sympathy with Nature, 

Moreover, he 1s a keen and reliable 
observer of Nature's ways, and, though his 
work is to some extent imaginative—it 
would not have captured public attention 
if it had not been—it is obviously based on 
a close acquaintance with the marvels of 
animal life that comes only from careful 
study. He not only amuses but also teaches 
us, and for those whose daily work or work- 
place prevents them from watching the life 
of the wild themselves there is no better 
guide and instructor to the romantic aspect 
of our humbler brethren's successes and 
failures in the struggle for existence. 


Our Freshwater Fishes. 11 


A FINAL CATCH OF 


FRESHWATER SPECIES 


Ov section devoted to the fishes of our inland waters concludes with an account of some 

further members of the salmon family—the chars, various species of © whitefish " and 

the grayling. Most of those dealt with in the chapter are represented, together with many 
more species described in earlier pages, in the colour plate opposite 


LL the fish described in this chapter—char, whitefish 
and the grayling—are classed among the 
Salmonidae, and the first two groups exhibit a 

considerable range of varieties, most of which are 
reckoned by modern authorities as full species. The 
case of the char (genus Salvelinus) is instructive from an 
evolutionary point of view. , In the Arctic regions, which 
seem to be the main and original home of the genus, the 
char spend most of their time in salt water, and only 
ascend the rivers to spawn. In the British Isles, how- 
ever, they are resident in the deep lakes of the most 
mountainous districts, and never seem to migrate. It is 
presumed, therefore, that our fish and the Arctic fish 
are descended from a common ancestor with migratory 
habits, and that our char has become resident only 
through force of circumstances; possibly temperature 
has something to do with it, as these fish are unable to 
live in water which rises above 59°F. 

The most remarkable point about the British char is 
that each locality has produced its own special form, thus 
demonstrating the way in which isolation will preserve 
mutations. Ichthyologists tend now to regard all these 
forms as separate species, and Tate Regan distinguishes 
no less than fifteen. It should be borne in mind, however, 
that char have been successfully interbred with trout, 
and the offspring are fertile; no doubt, the varieties of 
Salvelinus would  interbreed 
even more readily. 

Naturally, there is a wide 
range in colour variety, and, 
generally speaking, the char is 
one of the most beautiful fish 
we possess. Thescarlet hue on 
the belly, which is especially 
gorgeous before spawning, has 
earned it the name of torgoch 
(red belly) in Wales. Other 
varieties are not so splendidly 
coloured in this region, and 
range from orange: to silver. 
The back is generally darker, 
being bluish-black or olive, and 
the body may be covered in 
varying degree with pink or 
orange spots. The lower fins 
are sometimes red, and may be 
edged on the anterior margins 
with white lines, while the : 
upper fins are usually dark 
like the back, though the 
body spots may extend to 
them. The simplest way of 


W. S. Berridge 


ling 


FISHERMAN'S FAVOURITE 
Widely distributed throughout northern European countries, with the exception of Ireland, the gray- 
is well-beloved by fly-fishermen both for the excellent sport it provides and because it makes 
good eating ; indeed, it is very little inferior in these qualities to the trout. 


distinguishing char from trout is by examining the 
teeth on the vomer, or central bone of the mouth; in 
the trout there is a double’ row running right down 
it, while in the char they are fewer and are situated 
on the forward part of the vomer. Naturally, too, 
there is great variation in size, but even in a big lake, 
such as Windermere, char never reach a greater weight 
than three pounds. 

Breeding habits have not been completely worked 
out, but most char spawn, like true northern fish, from 
November to February. The shallower parts of the lakes 
they inhabit provide spawning beds, upon the gravel 
of which they lay their relatively large eggs. These take 
nearly ten weeks to hatch, and the young can manage 
on their supply of yolk for a further four weeks. A good 
deal of the food in the early stages probably consists of 
plankton, as the presence of gill-rakers indicates, but 
larger fish are predatory. Their distribution, as indicated 
above, is confined to the deeper lakes of Scotland, Ireland, 
Wales and the Lake District. 

Another group of salmonoid fish that shows similar 
local variations and species is that known collectively as 
“whitefish " (genus Coregonus). They are all very 


similar in appearance, and it would; puzzle even an 
expert to tell them apart if he did not know the locality 
from which they came. 


Generally speaking, whitefish 


A member of the salmon 


family, it is easily distinguished from its co-habitants of the trout stream by its large and long 
dorsal fin and its green-blue body colour with spots of black and streaks of grey-gold. 
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AUTUMN ANGLING 


N. Kingston 


A feature of the grayling that gives it added value in the angler’s 
estimation is that it is the only fish that is in season for fly- 
fishing in the autumn and winter, when the fly-fisherman’s normal 
prey are out of season. The angler seen in the action photograph 
above is fishing for grayling. 
are rather like herring in appearance, being silvery in 
colour except on the back, which is dark brownish or 
bluish. The body is elongated and the eye large, while 
the caudal fin is deeply forked. 

Though difficult to recognize, they can, however, be 
distinguished from the commoner seafish by the 
possession of a small adipose fin near the tail. They 
also differ from other members of their family by having 
larger scales and very small teeth, where such are present 
at all. All but one are freshwater species, restricted in 
their area, like the char. The Lochmaben vendace is 
found only at Lochmaben, in Dumfriesshire, and is 
greatly appreciated as food by the people of that 
neighbourhood. Very similar is the Cumberland 
vendace, but little is known about it. The Lough Neagh 
pollan, on the other hand, is regularly exported from 
Ireland as a food fish, being taken in some numbers in 
nets. Both the Lough Erne and the Shannon pollan 
closely resemble the foregoing, while the powan, found 
in Loch Lomond, and the schelly, occurring in the Lakes, 
are almost the same in size and appearance. Lastly, 
there is a Welsh species, the gwyniad, which inhabits 
one lake only—Lake Bala. 


VV BEN we come to the houting (Coregonus oxyrhynchus), 

which is the only seafish of this genus, we find it 
to be easily distinguishable by the sharply pointed snout, 
with which, probably, it stirs up its food from the bottom. 
The colour is somewhat darker all over than in the species 
mentioned above. Its habits are migratory and numbers 
are found in the North Sea round the coasts during the 


summer; in autumn it ascends 
the rivers to spawn. As an article 
of diet the houting is less known 
in England than on the Continent, 
where in several places hatcheries 
have been established. 

The grayling (Thymallus vul- 
garis) is the only member of this 
genus to be found in British 
waters. It is a very popular fish 
with anglers, since it provides 
just as good sport as and even 
better eating than the trout. 
In addition, it has the advantage 
of being in season in the autumn 
when trout are just starting tc 
spawn. In appearance the gray- 
ling is very distinctive, and is 
not likely to be confused with 
its fellow inhabitants of the swift 
trout streams. The dorsal fin is 
very large and long, having 
twenty or more rays in it, and is 
beautifully blotched and striped 
with purplish-brown markings. 
The body is greenish or bluish— 
the colour varies a great deal— 
and is relieved with streaks of gold or grey and black 
spots scattered all over. In shape it is somewhat 
elongated and the snout is rather pointed, with a 
protruding upper lip. 

In distribution the grayling is essentially a northern 
fish and is found mostly over the higher latitudes of 
Europe and in the more mountainous districts farther 
south. It does not occur in Ireland. The usual habitat 
is similar to that of the trout—quick-running streams with 
rapids and clear water. Though shoals may sometimes 
be seen in shallow water near the bank, especially when 
the weather is hot, grayling prefer somewhat deeper water 
than trout ; nor do they lie near the surface when feeding, 
but dart up from the bottom, seize their prey, and then 
return again. This prey consists of freshwater molluscs 
and crustaceans and of-the larvae of various insects. 


рх spring {һе grayling spawns, and each female 

deposits about five thousand eggs of a fairly large 
size on a shingly bottom in the shallows. The period of 
incubation lasts for a few weeks. In some of the more 
famous trout streams, such as the Test and the Itchen, 
grayling will sometimes grow to a weight of four pounds, 
but such fish are exceptional. Occasionally very small, 
“dwarf” grayling may be encountered; these are the 
product of artificial cultivation by which it was hoped to 
obtain a regular and large supply. Cultivation was 
practised mainly on the Continent, but has been largely 
abandoned, as the fish did not thrive, 
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Our Trees and Their Story. 48 


RARER MEMBERS OF THE PINE FRATERNITY 


A NUMBER Of pines are to be found in our homeland, growing either wild or in plantations 


and parks, and several—the Scots, Austrian, Corsican and cluster—are des 


ibed in 


earlier chapters. Now we come to consider a trio of less important and more rarely 
encountered species—the stone pine, the Monterey pine and the Weymouth pine 


ESIDES those pines already described in this work, 
a considerable number of other species are grown 
singly or in small numbers in parks and large 
gardens in Britain. A very convenient place to see 
examples of these conifers is, of course, Kew Gardens, 
where there are fine specimen trees of every species; 
but quite often one comes across a pine which cannot 
be identified, and which is mentioned in none of the small 
popular books on our trees. One such tree is the stone 
pine (Pinus pinea), which 15, so to speak, one of the 
commonest of our rarer conifers. 

Not a native of this country, this tree was introduced 
as early as, if not earlier than, the first half of the six- 
teenth century, probably from Italy, where it is planted 
and sown extensively. Its peculiar outline has earned 
lit the alternative name of umbrella pine, for the 
bole splits a foot or two only above the ground into a 
number of very large limbs, which spread out sideways 
in all directions at an angle of fifty degrees or so with the 
ground. The farther out the branches are, the longer 
they grow, so that the crown of the tree looks like an 
inverted triangle, flat-topped, and very thick. 

In several respects the stone pine resembles the 
cluster pine (see page 1020), chiefly in having the 
leaves in pairs, each pair 
arising from а little 
sheath, and in the size 
of the cones. Whereas, 
however, those of the 
pinaster are long and 
sharply pointed, the stone 
pine's cones are obtuse, 
often almost’ parallel- 
sided, and with large, 
symmetrical, diamond- 
shaped scales, which are 
flat with small bosses. 
The top of the cone, 
too, is not at all sharply- 
pointed, but 15 very 
obtuse, sometimes almost 
flat. Both cones are 
shown in page 1481. 
The needles are grey- 
green, convex on the 
outside and slightly con- 
cave on tne inside, so 
that they fit very closely 
together inside their 
sheath. The seeds are 
larger than those of 
most pines, and, when 
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stripped of their outer skin, are eaten as sweets and for 
dessert, especially in Italy, where the trees are grown 
for this purpose. The wood is white and of no very 
great value, The height of the stone pines found in 
Britain is not often more than thirty feet, but abroad 
the tree often grows to more .than twice that height, 
specimens of sixty feet being the rule. The bole is 
large in diameter, and is covered with very rowgh, very 
thick, deeply fissured, reddish-brown bark. 


HE male flowers are of the usual type, in small catkins 
which are borne in spikes, though there are fewer cat- 

kins in each spike than there are in such species as the 
Scots and cluster pines. The female flowers are greenish 
instead of the usual reddish hue, and they give rise to 
the cones already described. The length of these cones 
is from four to six inches and they take three years to 
ripen. The tree gets its name from the hard shell which 
surrounds the seeds. Besides their use as sweetmeats, 


SEASIDE SPECIES 


The Monterey pine, of which a specimen is shown here, grows 
native on the sea coast of California, and in Britain, too, does 
especially well by the sea. It is one of the large-needled conifers, 
and its cones (see page r481) are also large, while the thick, 
massed foliage distinguishes it from most other species. 
E. J Hosking 
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UMBRELLA TREE 


Known usually as the stone pine, the tree seen above is also, 

aptly enough, called the umbrella pine. This is the typical pine 

of Italy, where its seeds provide an important article of diet. 

Notice the great spread of the branches and the thick foliage 

crowded into the top of the “ head ” of the tree. 
the seeds were formerly said to be valuable for coughs, 
colds and diseases of the throat generally. 

An American species, restricted in its native condition 
to the part of California from which it gets its name, 
the Monterey pine (P. radiata or insignis) has been 
planted very successfully in England during the last 
hundred years. The first seeds were brought over about 
1833, shortly after the tree had been discovered by 
David Douglas—after whom the Douglas fir is named 
—and the tree is now widely distributed throughout 
Britain. Its great value is as a shelter and ornamental 
tree, for the growth is quicker than that of any other 
of the pines, especially in the seedling stage. The 
timber is consequently coarse and of little value. 
The tree seeds freely even -when very young, and 
the cones ripen regularly. 


Distinctive Cones of the Monterey Pine 
N this species the leaves are fairly long, and the 
foliage is of much the same appearance and colour as 
that of the Austrian pine, the needles being in bundles 
of three and persisting for three years. The flowers of 
both sexes are of the usual type, but the cones are a 
distinguishing feature. They are borne on very short 
stalks, so close to the stem that they seem to be sessile, 
and are frequently in whorls of five or so. Often they 
persist unopened for a number of years, and it is possible 
to find them even on the main stems and branches, far 
below any of the leaves. In shape the cones are very 
asymmetrical, being far shorter on the lower side than 
on the upper, where there is a large bulge near the base 
` of the cone, the scales being rounded and swollen out- 
wards. They are brown and shining when young, 
and turn grey with age. 


Probably the Monterey 
pine has not yet had time 
to show to what size it 
will grow in Britain, but 
trees of from eighty to 
ninety feet in height, with 
a girth of eight feet or 
more, are not un- 
common. Often they 
branch freely close to 
the ground, and they 
are frequently of very 
fine form, especially on 
sandy soils near the 
In some parts they : 
be planted as a «s 
to shelter towns wl 
are threatened by sa 
and, in general, 
prefer a mariti 
habitat. This pine 
also remarkable in 

: 5 it can be grown 
cuttings, which, once they are established, may be trea 
in the same way as specimens grown direct from seed 

A very different tree from the two just described, 
probably the only other pine which has been grow: 
any large extent in Britain, is the Weymouth | 
named after Lord Weymouth, who was largely respon 
for its being grown in Britain during the early eighteen! 
century. It was introduced about 1705, also t 
America, where it is “the most generally useful oí 


THICK AND FISSURED 
Of all the pines, the stone pine has the thickes: 
fissured bark, and although this example—th. 
seen at the top of this page—is not an especia 
features are already well developed. The b. 
but when bruised or cracked it is found to 


t and most deeply 
e bole of the tree 
Пу large one, these 
ark is deep brown, 
be red underneath. 
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the pines ” (Elwes and Henry). Although it will never be 
so valuable a tree in this country, on account of our 
climate and the lack of suitable soil conditions, it is a 
fine tree, and there are many specimens of great height 
and beauty in various parts of the country. It prefers 
a slightly damp, deep, sandy soil, and for that reason is 
often found on the heath and gorse oountry in the south, 
being usually planted singly as an ornamental tree. 


How to Recognize the Weymouth Pine 


HE Weymouth pine grows straighter than most of the 
pines found in Britain, its form often approximating 

more closely to that of a fir, and its needles are also 
unlike those of any other species found here, being long, 
very slender and of delicate form and colour. The cones, 
too (see illustration in page 1121), are easily identifiable, 
for they are long, slender, curving and very narrow 
zompared with those of our other species of the genus. 
The scales separate very widely, and are highly resinous. 
In poor soil the trees tend to produce great numbers of 
zones, and it is not unusual in such conditions to find a 
tree with its top bearing quantities of cones and only a 
very little foliage. The cones are ripe only in their third 
year, being greenish-red at first, then bright green, then 
brown. The male flowers 
are in catkins, borne in a 
spike of the usual type, 
but brighterand ligbter in 
colour than are those of 
most of the pines. When 
the tree is grown under 
| good conditions it is very 
valuable indeed, for the 
wood is extremely pliable 
and is ideally suited for 
ship masts and such 
purposes. In its native 
forests in eastern North 
America it grows to a 
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CONES FOR COMPARISON 


Above we see, top, a cone of the Monterey pine, with its highly 
distinctive lop-sided shape ; below (left), one of the cluster pine, 
and (right) one of the stone pine. These are the three largest 
cones which the rambler is likely to find in Britain, and their 
“distinctive features are easily seen in these pictures. 
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THINNED BY FRUITING 


The foliage of this Weymouth pine has become remarkably 
thinned towards the top of the tree. This condition is a sign of 
poor soil round the roots, which has brought about a loss of 
foliage and a tendency to a great crop of cones—most of which 
have fallen off—instead of a continued steady growth of wood. 


height of 200 feet, though probably most of the 
trees of that size have been cut down by now, since 
there has been an enormous demand for the timber ; in 
Britain its height may exceed roo feet. The Weymouth 
pine is known in America as white pine, but the wood is 
not quite white, except in the heart. The scientific 
name of this species is P. strobus. 


Our Wild Animals and Reptiles. 33 


LEVIATHANS OF BRITAIN'S WATERY DEEPS 


THE vast range of animal life in the British Isles could not be better exemplified than by 
the fact that this chapter on whales, those monsters of the ocean, follows hard upon 
the heels of one devoted to the tiny voles of meadow and bank. The “ Sea-beast . . . which 
God of all His works Created hugest that swim the ocean stream "—to use Milton's 
phraseology—is not so infrequent a visitor to our seas as to be denied inclusion here 


HAT the whale is a fish is a mistaken notion widely 
held. The simple fact that it comes to the surface 
periodically and blows, should betray its true 

ancestry, for no real fish have lungs. The whales are 
mammals, like human beings and apes, and all mammals 
are characterized by being viviparous and warm- 
blooded, and by having mammary glands to suckle 
their young. In the remote ages of the earth’s history, 
when vertebrates first emerged on to dry land and 
developed limbs to walk upon, the whales decided to 
return to the water, and the marks of this event are still 
with them today. Apart from the fact that they 
breathe air and nurse their young, their flippers betray 
them, for, although these have the outward appearance 
of fins, they are really modified arms and hands, as is 
disclosed on dissection. The bones embedded in the 


STRANDED! 


The majority of so-called whales stranded on British coasts are not 
whales but dolphins; but the photograph below shows a true 
whale, one of the gigantic common rorquals, washed up on a rocky 
shore near Scarborough. In length this huge mammal measured 


nearly seventy-five feet, and its estimated weight was eighty tons, 
5. Crook 
р 
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flesh correspond exactly with those in a human arm or a 
horse's forelimb ; moreover, further down towards the 
tail will be discovered a few small rudimentary bones 
buried in the flesh, which serve no purpose whatsoever, 
but are merely the vestiges of the land mammal's hind 
limbs, which have shrunk through disuse. 

Such being its structure, the whale has, therefore, to 
come to the surface every now and again to fill its lungs 
with air; some whales can submerge for an hour or even 
two hours, but then the supply of oxygen is exhausted 
and they have to come up to blow. The white fountain 
which is seen spouting from the spiracle during this 
process is not a column of water, as many people suppose, 
but the expelled air from the lungs, which is warm and 
steamy and condenses when it comes in contact with the 
cold air, thus taking on the appearance of spray. 

Cetaceans, which is the name given to the whole order 
containing whales, porpoises and dolphins, have no neck 
and their head joins straight on to the trunk ; the end 
of the body tapers away to the tail, which is distinguished 
from that of all other sea creatures by being horizontally 
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instead of vertically expanded, and may aid its possessors 
in their frequent journeys up to and down from the 
surface, The skin is hairless, except for a few fine 
bristles in the region of the mouth, and one wonders 
how, under these conditions, a warm-blooded creature 
is able to retain the heat in its body; the answer is 
found. in the excessively thick layer of fat, or blubber, 
that is formed in the cellular tissues below the skin. 
It is this layer that supplies the tremendous quantities 
of oil that a whale yields. 


Domestic Details of the Whale 


How long a whale will live is not certainly known, but 

authorities place its age, according to size, between 
30 and тоо years. In courtship whales gambol on the 
surface and slap each other playfully with their flippers, 
the resulting noise sounding like the report of a gun. 
Gestation extends to twelve months in the larger species, 
and the young are born singly and looked after by the 
mother with true mammalian solicitude. One of the 
most dangerous things to do, when whaling was carried 
out in small boats, was to wound a young one, for the 
mother’s fury can be terrific. 

The whales fall into two groups, those with teeth and 
those with whalebone; of the nine British species of 
whale, three belong to the former and six to the latter 
division. Of the first group a good example is the sperm 
whale or cachalot (Physeter macrocephalus), which has 
from twenty to twenty-five pairs of very sharp teeth in 
its lower jaw. With such an armoury the cachalot will 
tackle the most monstrous of the giant cuttlefish or 
squids, which form its favourite food ; as these are some- 
times three feet long and have thirty-foot tentacles, some 
epic combats must take place in the watery depths, and 
whales are caught with great scars across their bodies, 
which bear witness to their hard-won victories. The 
cachalot yields the valuable commodity known as 
ambergris from its alimentary canal. The younger sperm 
whales frequent the tropics, but old whales of this species 
sometimes, but rarely, reach British waters. Of the 
other toothed whales that are found in our waters, the 
bottle-nose is the larger. This reaches a length of 31 feet 
in the male, as against the 63 feet of the sperm whale, 
and it possesses a single pair of small teeth, which emerge 
from the gum only in old age. In the north of Scotland 
these whales are often found and hunted, and they are 
not infrequently to bé seen stranded on our coasts. 
Sowerby’s whale (Mesoplodon bidens) is the other toothed 
species that frequents British waters, and, indeed, half 
the number of known specimens were those found stranded 
on British shores in pre-war times. This is a miniature 
compared with the larger whalebone whales, its average 


length being only 15 feet. 


À the whalebone whales we find a very curious divergence 


in life habits, for this group lives not on large prey, 
but on the very small. Long, thin plates of a horny 
texture are set close together all round the upper jaw, 
each one being frayed along its inner edge to form a mass 
of felted fibres; this is the baleen, which used to be 
employed in ladies’ corsets. The whale takes in a 
mouthful of water, then forces it out again with the 
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WHALE TYPES 
Six of the main species of whale are illustrated diagrammatically 
above, and this picture shows their general outline and relative 
sizes, all being drawn to the same scale, about one two-hundredth 
life-size. In descending order they are the sperm, Atlantic Right, 
hump-backed, blue, common rorqual and Greenland. whale. 
tongue through the whalebone sieve, and the small, 
floating animal life or plankton is thus collected and 
swallowed — surely one of Nature's most curious 
contrivances. 

The six British species of whalebone whales are the 
black or Atlantic Right whale, also called the Biscay whale 
(Balaena glacialis), the average length of which is 60 feet ; 
the hump-backed whale (Megaptera nodosa), which has a 
dorsal fin and folded skin in the throat, and grows to a 
length of 40 to 50 feet; and the giant rorquals: the 
blue or Sibbald's whale (Balaenoptera sibbaldii), growing 
to a length of 85 feet and a weight of 300 tons; the 
common rorqual (B. physalus), which reaches over 70 
feet ; Rudolphi's rorqual (B. borealis), also called the sei 
whale, which has a length of about 50 feet; and the 
lesser rorqual, or pike whale (B. acutorostrata), of about 
30 feet, a species often found stranded on British coasts. 
The Greenland or Arctic Right whale (Balaena mysticetus), 
formerly one of the famous whales of whaling stories, 
has now been hunted practically out of existence, as 
explained later in this chapter. 

Recognizable peculiarities of these species include the 
presence of a horny bump, called the “ bonnet," on the 
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WHALE FOOD FILTER 
Whalebone composes the baleen, or sieve with which the toothless 
whales extract their food, small planktonic creatures, from the 
sea-water. It hangs like a stiff fringe from the upper jaw (left 
of this picture) and consists of whalebone plates frayed to form 
bristles, through which the water is forced by the tongue, 


the twentieth century the whalers turned to the un 
tapped supplies of the Antarctic, with the inevitable 
result that the numbers there are now being reduced. 

In the old days whales were hunted in small, open 


ОТ Greenland whales 
brought into Peterhead 
was 4,159, each yielding 
. about three hundred 
barrels of oil and a ton 
of whalebone, and this 
gives some idea of the 
way in which the 
natural resources were 
being squandered. The 
only whale now hunted 
in the Atlantic is the 
rorqual, which, because 
of the smallness of its 
whalebone and the 
trifling amount of 
blubber obtainable, was 
not hunted until all the 
others were exhausted, 
and even then, by its size 
and speed, eluded 
capture until the 
invention of the 
explosive harpoon. In 


upper jaw of the Biscay whale; the parallel folds and 
ridges in the skin of the throat and chest of all the 
rorquals, which form an expanding water-holding pouch ; 
and the very long and scalloped-edged flippers of the 
hump-backed whale. 

Whales atford an excellent illustration of how Man can 
spoil what should be a valuable economic asset by short- 
sighted and senseless over-fishing. From the tenth to 
the sixteenth century the world’s whale fishery centred 
round the Bay of Biscay until the Atlantic Right whale 
became so scarce that it was no longer worth hunting. 
Then attention turned to the Greenland whale, a fishery 
centre being established at Spitsbergen by the British 
and the Dutch. By the end of the nineteenth century 
these were also rare; from 1788 to 1879 the number of 


boats, from which the harpoons were driven in by hand ; 
now, not only is the harpoon shot from a gun, but it 
contains a shell that is exploded by a time fuse when i! 
has buried itself in the whale's body. It is not to be 
wondered at, then, that these creatures are bein; 
exterminated before our very eyes. 


OT until 1924 was an expedition financed to make . 
scientific. survey of the whaling grounds, and 
numbered disks were shot into the whales to start the 
study of their migration. Little is known as yet, and 
until the population of whales and their movements ar 
adequately charted it is impossible to form a correct 
idea of how many a year can be killed economically. 
Perhaps we shall never form it, for Man's folly and 
greed bid fair to anticipate his curiosity. 


NATURE CINEMATOGRAPHY 


With the introduction of sub-standard 
apparatus this branch of photography has 
been thrown open to the amateur who 
cannot afford the expense of a large camera 
and cannot carry it about with heavy reels 
of standard film. Excellent results can be 
obtained with baby cine apparatus, and 
*there is no reason why it should not be put 
to good use in the direction of Nature 
photography. For those who already 

055е5 a cine camera and are interested in 

ature there is an instant appeal in making 
records of real scientific value, instead of, 
ог as well às, the usual family groups, whose 
importance is personal only. 

„It should be realized that this is quite a 
different medium from still photography, and 
should be used as such. What are wanted 
are records of animals ''doing things," 
and there is plenty of scope for original 
Work here. Hundreds of subjects suggest 

. themselves, all of which may reveal in 


celluloid something that the observer's eye 
has missed: the way animals move and 
walk and гип; the hedgehog's shuffle, the 
snake's sinuous glide; birds feeding their 
young, alighting and flying ; rabbits doing 
their toilet; water rats swimming; fish 
in an aquarium ; a frog's breathing actions ; 
fights on ponds between territorial water 
birds—and, last but not least, whales 
spouting and crashing their way through 
the water. 

The drawback to using a short-focus cine 
lens, such as is suitable for ordinary views, 
is that unless one can approach very close 
to the object, too much of the scene is in 
focus and the central figure is lost in the 
surrounding detail. One cannot enlarge a 
portion of the picture and trim accordingly, 
as in still photography ; the composition 
has to be done straight on to the film. 
Therefore, a lens of longer focus or a tele- 
photo is a valuable asset, though, naturally, 
more care will be needed to keep a moving 
object within the field of view. Fortunate 
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people, who can afford them, use a whole 
battery of lenses, so that they can be sure 
of getting just as much as they want in the 
frame. At the same time a powerful tele- 
photo lens generally gives a bad viewpoint. 

It must be remembered that the clicking 
noise of a cine camera will be likely to try 
the nerves of bird or beast; anything 
that will make a continuous clicking noise 
(a cheap and loud-ticking clock is often 
effective) should therefore be left in the 
hide when it is erected, so that the creature 
will grow used to the sound. 

The editing of the film is important. 
In the first place there must be variation 
in the shots, not only in the sense that the 
subject should be doing something different 
each time, but also in the actual scale and 
appearance of the picture. A new shot 
should announce itself by being from a 
different angle or on a different scale— 
e.g. shots taken with an ordinary lens can 
be followed by a telephoto sequence to show 
the bird's next movement or by a close-up. 
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Our Ferns and Fungi, etc. 14 


LICHEN COATINGS OF COLOURFUL VARIETY 


LICHENS are such inconspicuous members of our flora that they were long neglected 
by botanical scientists, and, despite the increased attention given to them of recent 
years, much remains to be discovered concerning these lowly growths on stone and wood 
and soil. This chapter gives an outline of what is now generally accepted on the subject of 
lichens, and some characteristic members of the six-thousand species are described 


HE study of lichens is one of the most youthful 
departments of Natural History. It was not 
until 1700 that the name lichen was given to 

these strange plants, while it was as recently as 1866 
that the first sound theory regarding their unique 
structure was published, and as late as 1873 that an 
explanation of the strange relationship of their con- 
stituent parts was made known. The truth of these 


‘hypotheses was established by experimentation in this 


century, one scientist making discoveries about the 
plant’s food supply in 1927. It is not possible, therefore, 
to make very definite statements about lichens, in view 
of the considerable amount of work on the subject 
that still remains to be done. 

Lichens are those small plants that are found spreading 
over rocks and trees and on the soil everywhere. They 
may be almost any colour from white to black, but grey, 
green and brown are the commonest shades. Some are 
“ encrusting ” lichens, lying upon the surface of a rock 
or the bark of a tree like a thin skin and seeming almost 
a part of the plant or stone itself; others are leafy, not 


unlike a moss or liverwort; and a few look like tiny 
j Robert M. Adam _ 


shrubs. They are often rough and horny, sometimes 
powdery, and from their shape and situation alone one 
would be inclined to jump to the conclusion that they 
are closely allied to fungi. 

Such a guess would, however, be only partly correct. 
Lichens are almost as closely related to seaweeds as to 
fungi, for they present the extraordinary feature of a 
combination of two organisms—fungus and  alga— 
functioning together as one. Not any fungus introduced 
to any alga would produce a lichen, and it is only the 
Ascomycetes and Basidiomycetes groups of fungi and 
only the blue-green and bright green algae that can 
combine to form a plant. The relationship of the two 
organisms is unusual. It is not parasitism, for neither 
can be called the host and neither is a true parasite, and 
neither party, normally, gains at the expense of the other. 
The fungus would seem to be the dominant partner in 


‘OLD MAN'S BEARD’ 


One of the strangest lichens is the hairy growth shown below 

attached to the branches of a rowan tree; this is known 

scientifically as Usnea barbata, and popularly as “old man's 

beard.” It grows, like many other species of the Usnea genus, 
almost solely upon trees, and is greyish in colour. 


mutually helpful relationship, of which the lichen is the 
stock example in biological text-books; and each party 
to it is called a symbion or symbiont. This relationship 
obtains in many other departments of Nature, as, for 
instance, in the mycorrhiza of trees, mentioned in 
Chapter 9 (page 1188) of this section ; leguminous plants 
have symbiotic relations with certain bacteria living in 
their roots; and many microscopic “ green animals " 
take their coloration from symbionts in the form of algae 
present in their constitution. One of the most interesting 
examples of symbiosis is to be found in certain species of 
termites, or ‘‘ white ants," which have an infusorian living 
in their alimentary canal, where it digests the wood 
upon which the termites live and which, by themselves, 
they could not assimilate. The name was first proposed 


REINDEER MOSS 


Like Iceland moss, illustrated in page 1488, the reindeer moss 
is not a moss but a species of lichen, though, from its situation— 
on the ground—it might be confused with moss, Known 
scientifically as Cladonia rangiferina, it is seen in growth above, 
mingled with some bell heather, and in detail on the right. 


the combination, but it is incapable of existence or 
reproduction without the alga. The latter is imprisoned 
within the body of the fungus, and is only detectable 
through the microscope, when it appears as a number of 
green cells, 

Derived from two Greek words meaning “ living 
together," symbiosis is the term now used to denote this 


by the scientist, De Bary, in 1866, and by him first 
applied to lichens, the symbiotic constitution of which 
was later proved by other experimenters who succeeded 
in manufacturing a synthetic lichen from fungus and alga. 
The green algae in the lichen possess chlorophyll, the 
substance by whose action carbohydrates are formed 
from sunlight and atmosphere; the colourless root-like 
hyphae of the fungi take in salts and water for the 
common store of nutriment. This equally balanced, 
specialized production by either party of food supplies 
necessary to the existence of both is only one example 
of the harmony between the symbionts. The reproductive 
agents, for instance, called soredia, which look like greyish 
powder and are commonly seen on trees, etc., are com- 
posed of several algal cells surrounded by fungal matter, 
called hyphae, and any section taken of the thallus, or 
lichen plant, will show the presence of both symbionts. 
Reproduction in lichens is normally by spores, as in 
true fungi. These grow into minute portions of hyphae, 
which evolve clasping filaments. The latter actually 
catch hold of the appropriate algae floating .by in the 
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LICHENED TIMBER atmosphere, and absorb them into the body of the plant 

The strange, part fungal, part algal lichens are found almost hich tl : " $ : 

everywhere T the countryside URS SPI тешр А. which then continues to develop into a thallus. ° The other 
common site is that photographed above, an old wooden fence 1 1 1 1 redi i 

into which the fungal portion of the plant can send its rootlets. chief п ethod of reproduction is by the soredia mentioned 

The species shown belongs to the genus Evermia. above, in which the two symbionts exist together from 
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"receptacle (which is here the whitish, fleshy “ plug " that 


can be pulled out of the fruit with the stalk) 


All the berries mentioned above, with the exception of 
the gooseberry, are members of the natural order Rosaceae, 
the fruits of which are described in page 222. The straw- 
berry, a cultivated version of the wild strawberry—a 
cousin of the barren strawberry described in pages 163-4 
—belongs to the genus Fragaria. As grown by fruit-farmers 
it differs from the wild variety mainly in the size of its 
fruits, which have been increased to their present 
dimensions by careful breeding from the wild, Virginian, 
Chilean, and French hautbois strawberries. It is а low, 
bushy little plant, bearing leaves divided usually into 
three leaflets arranged in the manner known as palmate. 
About the beginning of May the flowers are seen— small, 
white or yellow, and five-petalled ; they are unisexual. 
The strawberry propagates by means of “runners ” 
sent out from the main root along the surface of the 
ground; these are "layered," that is, pegged down 
to the ground at intervals, and strike roots into the soil, 
when they are cut from the parent plant and form separate 
growths. They are then lifted, potted and planted out 
about September. 

The strawberry is, of course, a plant of extreme 
delicacy, being very difficult to rear successfully, and 
strawberry-growers are often the most unfortunate—and 
certainly need to be the most patient—of all fruit-farmers ; 
an unusually dry or wet summer will entirely ruin the crop. 
The strawberry is especially liable to damage by wire- 
worms, leather-jackets, and the larvae of chafer beetles 
and swift moths; and, finally, the plant degenerates 
after about three years and has to be replaced. 


The earliest strawberries seen in England have come, 
usually, from the north-west of France, where they are 
grown especially for the English market, the French 
epicures caring most for the less imposing but more 
delicately-flavoured wild varieties; later, about mid- 
summer, the large and luscious English variety makes its 
appearance—they have come probably from the Tamar 
valley in the west, or from around Cheddar in Somerset or 
between Southampton and Portsmouth in Hampshire. 
Special fast trains are run to these districts to bring the 
fresh fruit to London. Early strawberries are also grown 
around Sandwich in east Kent; later varieties, grown 
largely for jam, come from Herefordshire, near Hereford, 
Ross and Ledbury, and good strawberries also emanate 
from the flat fenland about Wisbech, Spalding and St. 
Ives, in East Anglia. The latest crops, from North 
Wales and the valley of the Clyde in Lanarkshire, suffer 
from the competition of imported Dutch fruits. 


HE raspberry (Rubus idaeus) is cultivated by fruit- 
farmers on a much smaller scale than the strawberry, 
though it is probably more commonly grown than the 
other by the householder in his back-garden ; the acreage 
under raspberries alone in England and Wales in 1949 
was 3,769 as against the 20,141 acres given over wholly 
to strawberries. Like the strawberry, the raspberry 
prefers well-drained, moist, loam soil ; it is grown in Kent, 
East Anglia, and Worcestershire, and especially Wisbech 


GATHERING STRAWBERRIES 


To pick them is a less pleasing and more tiring task than to eat 
the luscious strawberries, but no doubt a few of these favourite 
fruits find their way into other places than baskets and boxes. 
Notice the protecting layers of straw which are held by some to 
be responsible for the name of our most popular summer berry. 
Chivers & Sons, Ltd. 


PICKERS IN ACTION 


A small army of expert fruit-pickers find annual employment on 
farms all over the country during the summer. Above are seen 
the workers in a field of black currant bushes, stripping the bushes 
of fruit which will go to make jam. Black currants enjoy a 
wider and more stable market than any other currants. 


and South Lincolnshire. The fruit is borne only on one- 
year-old canes, the remainder being cut away, preferably 
in August, immediately after the fruit has been picked. 

A hybrid between the raspberry and the blackberry, 
the loganberry is an American plant and was not intro- 
duced into England until 1900; it takes its name from 
a Judge Logan, of California, who first observed it in 
his garden in 1887. It is much less popular among 
fruit-growers in England than either of its ancestors, 
the total area devoted to it being some 300 acres in Kent, 
Middlesex, Worcestershire and Herefordshire. When 
picked, the loganberry retains its “ plug " ; the raspberry, 
however, is parted from its plug, having a cavity at the 
head of the berry. Concentrated loganberry juice, unlike 
raspberry juice, retains its flavour well and, bottled, has 
a large sale. Loganberries also propagate differently 
from raspberries; whereas the latter send up suckers 
some distance from the parent plant, or “ stool,” new 
loganberry shoots appear only from the buds on the 
parent rootstock. They bend over when, fully grown 
and root at the tips, thus forming new plants. 


Tz latter characteristic is inherited by the loganberry 
from itsother ancestor,the blackberry. This plant 
is more commonly seen growing wild along the lanes than 
in cultivated fields and is accordingly dealt with in the 
section on Wild Flowers (page 846), but there are 
various bred varieties. Propagation of all varieties 
is by the tips, which are layered and then transplanted. 
Old canes must be cut out immediately after picking, as 
in the raspberry. Most blackberry growers use a three- 
Wire system for tying the growing plants. 
_ The gooseberry is a fruit upon which England can 
justly pride herself, for it is definitely established that 


more perfect specimens 
of this fruit grow here 
than in any other 
country in the world. 
Nevertheless, the culti- 
vation of 'gooseberries 
is a less paying com- 
mercial proposition than 
that of  strawberries, 
notwithstanding the 
difficulties attending the 
latter, and only some 
13,500 acres were 
devoted to it in Eng 
land and Wales in 1933; 
this shows а steady 
decline even the 
three previous years, for 
in 1930 the acreage was 
18,500. The best fruit 
is borne on one-year-old 
stems, though berries of 
good quality will grow 
from stems as old as ten 
years; pruning has to be hard, therefore, particularly 
with weak-growing varieties, and has to be so done 
that sunshine can penetrate to the innermost branches, 
no shoots being allowed to cross or form a solid mass 
in the centre of the bush. Yet the centre must not 
be allowed to fall open through the drooping of 
heavily-laden outside branches, while the strongest 
stems, paradoxically enough, must be cut right out, 
since they rarely fruit.  Mildews and rusts are very 
active on gooseberry bushes, and much loss also results 
from the depredations of the larvae of the gooseberry 
sawfly and the magpie moth, and all varieties of aphides. 


over 


Corrants—black, white and red—are a recognized 

crop, but the acreage devoted to them has decreased 
enormously of recent years. This is not entirely due, 
as may be thought, to the competition of foreign supplies, 
for the tonnage of imported currants, mainly emanating 
from France, has decreased to an even greater extent. 
The fact is that public taste seems to have turned away 
from currants, so that, even with the present reduced 
acreage and reduced imports, the market is—especially 
in the case of red currants—over-supplied. А field of 
currant canes will, therefore, perhaps become a rare 
sight in our countryside, though it is possible that National 
Mark schemes, with their gradings devised to ensure 
that the consumer is purchasing fruit of а known 
size and quality, and the growth of the canning 
industry in Britain, will cause a resuscitation in this 
branch of soft fruit production. 
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Our Birds and Their Eggs. 49 


BIRDS THAT HAUNT 


THE BEETLING CLIFFS 


HERE is a peculiar fascination about the birds that make their homes on the narrow, spray- 
splashed ledges that scar our cliffs—the birds whose raucous voices are heard above 


the deep-mouthed rumble of the sea. 


In this chapter we are taken to view in their 


precipitous haunts the puffin and the guillemots, the razorbill, the little auk and the chough 


F all our many seabirds none are so fascinating as 
the puffins and guillemots and their allied species, 
and, fortunately, they are usually fairly easy to 

observe. There are many places around our coasts 
where they may be watched from the cliff-top, and, with 
a boat, it is possible to reach some of the island rocks 
which form their greatest breeding centres. These birds 
are all members of the order Alciformes, or auks. (The 
great auk itself, of which what was probably the last 
specimen was killed in 1844, was a member.of the group.) 


А. Brook 


t ON THE WING 

Top-heavy as the puffin may look when it is on land, it is even 
more so on the wing, and the specimen seen above does indeed 
look rather unbalanced. The wings, however, are fairly far 
forward, and, though they are short, they move with amazing 
speed and are capable of supporting their owner on long flights. 


They are a well-defined group, stumpy in form, with 


short wings better adapted for swimming than for flying, 


webbed feet and, usually, a large bill. 
The puffin has long been celebrated for its extraordinary 


_ beak, by which alone it may be distinguished. This beak 


is triangular in outline, the upper mandible being some- 
what curved, the basal part bluish, the rest red and yellow 
in alternate bands. In winter it is much duller in hue 


than in summer and parts of it are shed, but at all times 
it is so large as to make the bird appear top-heavy. 


Inside its bill the puffin has two rows of bristles, which 
point backwards, thus enabling it to hold a number of 
fish while it opens the bill slightly to catch still more, 
the small fish on which it feeds being packed in until the 


| pillis full. The puffin’s beak is a wonderful example of how 


Nature adapts her tools to her purposes, for it would be 
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hard to imagine a more serviceable implement for catching 
and holding fish without impeding the owner. 

In colour the puffin is brownish above and pure white 
below, with a dark collar, and white cheeks crossed by a 
groove which runs backwards from the very large, round 
eye. There is a red ring round the eye and blue patches 
appear above and below it, while a raised rim runs round 
the base of the beak. The quaint appearance of the bird, 
with its huge beak and curious ornamentations, is 
heightened in a measure by the fact that it bears itself 
usually with a stiff and serious mien, as may be seen 
from the illustration in page 1521. 

During the winter the puffin is an ocean-going bird, 
but in spring it returns in great numbers to our cliffs. 
It breeds pretty freely round our coasts, though the 
colonies on the south and east are restricted to a few 


PROUD PUFFIN 
This puffin, standing upright on a tuft of turf, is a proud-looking 
little bird—and so he may well be, with his handsome black 
and white plumage and his bold, brightly-striped beak. There 
is something rather ludicrous in his appearance, but he is not 
entirely the clown he is often supposed to be. 
H. N. southern 


Another bird that spends the greater part of its life 
on the ocean is the razorbill. From August until the 
following spring it is at sea, and only during the brief 
breeding season are we likely to see it on the cliffs, except 
when storms may drive it far from its normal haunts. 
The bill of this bird is flattened in the lateral plane, but 
by no means so much as the puffin’s, and is not brightly 
coloured, being black, with a conspicuous white band which 
coincides with the deepest of several transverse grooves. 


НЕ razorbill is black above and white below, with a thin 
white line curving across the wings. This blackness 
serves to distinguish it from the guillemot, which, though 
actually brown, seems black when there are no razorbills 
near for comparison. Like the puffin, the razorbill uses 
its wings for swimming under water, though it can paddle 
perfectly well with its feet on the surface. It swims lightly 
and easily onand over the waves, but under water the feet 
are used as rudders, not as propellers. The flight is of 
the same whirring type as that of the puffins, though 
perhaps not so noticeably insect-like. 
Fish are the staple diet of the razorbill, and on them the 
young birds are fed, a large number—as many as twelve— 
being held crosswise in the beak; it is somewhat of a 


CONVENIENT COMPARISON 
Sitting comfortably on the same rock, the razorbill (left) and its 
guillemot companion (right) in the photograph below provide 
a good opportunity for comparing the two species. Observe the 
differences in the shape of the head and beak; in the guillemot 


both these are entirely devoid of white marking. 


Photos, H М. Southern 
RAZORBILL PAIR 
Although, as is the case with most of the cliff-birds, their colour- 
scheme is limited to black and white, the razorbills are handsome 
birds. Above we see a pair which seem to have posed deliberately 
in order to show off their finest points. Notice the white line round 
the wings, and another on the face, and a third crossing the bill. 
suitable cliff sites ; in the north, and in Wales and Ireland 
the colonies are enormous. Though it lives on the cliffs, 
the puffin does not nest on their bare ledges as do the 
other auks, but uses a burrow, usually excavated by 
itself, in the grassy turf at the top of the cliff. A turf- 
covered island, with plenty of tall cliffs round it, provides 
an ideal site. Round the nesting holes the birds sit in 
rows, solemnly doing nothing, then running or strolling— 
and it is a real stroll, such as no other bird can emulate 
—to the edge, plunging off with short, whirring wings, 
and diving with great skill. 


N contrast to many other members of the diving bird 
group, the puffin swims only with its wings when 
under the water, for they are short, thick and perfectly 
adapted to this mode of progression. The flight is notice- 
able; the wings move very rapidly over an apparently 
short radius, vibrating rather than beating, so that the 
bird seems to have the same type of flight as most insects. 
The nest, within its burrow, consists of a mass of grass, 
seaweed, feathers and thrift. Often, however, the single 
egg, which is dull white with small, faint spots of red or 
grey, is laid on the bare soil. The newly hatched puffin 
is downy, and runs quickly about the burrow. 
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mystery how the bird can capture so many fish when the 
bill is already almost full to overflowing. Sand-eels are 
the principal prey in many parts. Another puzzling 
point about the razorbill is how the young first reach the 
water, for they may be seen with their parents swimming 
to and fro long before they can fly, though the nesting 
ledges may be a hundred feet or more up on the cliffs 
above. Some people maintain that they are carried down 
like young ducklings, whilst others assert that they are 
jostled off the ledges and left to dive for themselves. 
Before they can fly they are capable of feeding themselves. 


T razorbill lays a single egg and makes no attempt 

whatever at nest construction. The egg is placed in 
a crack or on a fairly protected ledge and is held lengthwise 
beneath the body, the bird sitting on it as well as it can. 
Sometimes a deep hole in rough rocks near the cliff-top 
is chosen. The egg is conical, but with the smaller end 
fairly well rounded off, and specimens vary enormously 
in colour, being white, blue, any shade of pale green or 
brown, with spots and blotches of dark green, black or 
brown. It is rather different from the guillemot's egg, 
which, as described in page 165, is very noticeably pear- 
shaped, the difference between the two ends of the 
razorbill’s being no more remarkable than in the egg of 
any other bird. The guillemot’s egg is laid on the 


HOME IN A CREVICE 
One of the rarest of our resident birds, the chough is more or 
less confined to the cliffs of Wales and south-west England. 
Below we see the bird about to enter the crevice in the steep 
cliff-face within which is its nest. The photograph well suggests 
the inaccessible nature of this bird's haunts. 


8. Crook 


absolutely bare ledge, and such is its size that the bird is 
unable to sit on it, but has to incubate it while in a standing 
position, unless some overhanging ledge forces it to lie 
down. Only a part of the egg is covered by the bird's 
body, but in spite of these difficulties those eggs which 
are not kicked or blown off the cliff hatch successfully. 

So numerous are the guillemots that it would almost 
seem that the percentage of successful egg-layings was 
unusually high ; we notice their numbers, however, pro- 
bably because the birds breed in crowds. In some colonies 
the cliffs are black with the birds, or rather, chequered, 
for the dark backs contrast with the brilliant white 
underparts. The white is also present as a narrow wing- 


О. G. Pike 


CHOUGH POSE 
An extremely handsome bird, the chough sets off his black 
plumage and scarlet bill and legs by possessing a figure and 
bearing which must be the envy of such birds as share his home 
in the cliffs. This individual, for instance, standing exposed on a 
bare edge of rock, is showing off his points to great advantage. 


bar—which, however, is not so conspicuous as in the 
razorbill—and the general colour of the upper parts, as 
already observed, is brown rather than black. The head 
is dark, though in winter the cheek feathers are whitish. 

The guillemot has a longer, thinner and more delicate 
bill than either the puffin or the razorbill, and it is not so 
expert at carrying fish, usually bringing only one at a time 
to the nest. When leaving the cliff, it does not dive 
straight into the water, but flies outwards for some way, 
alighting with a long glide over the surface. Under 
water the wings are used as in the other auks, and both 
swimming and flight are swift and purposeful. The birds 
play on the water, too, rolling and diving. ` Fish caught 
for регзопа1 consumption are usually eaten under water 
—in the bird’s stride, so to speak. How the young reach 
the water from the high cliffs is a matter for conjecture. 


The guillemot is the commonest of our auks, and is, 
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therefore, the one which the seaside visitor will see most 
frequently, but in winter it is almost as noticeably absent 
as are its relatives. After a bad storm, however, 
especially in the early winter or late autumn, one may 
find young birds swept inshore, weakened not only by 
the buffeting of the waves, but also through lack of food, 
which the weather has prevented them from obtaining. 


| At Home with the Black Guillemot 


N many ways the black guillemot differs from the 
common species, and it is not so widely distributed as 
that bird. Scotland, the northern half of Ireland, the 
Isle of Man and the Scottish islands provide a home for it. 
The bird is black all over except for a broad white bar 
across the wing. In winter, however, it is white, with 
black in patches and on the wings, and presents a curiously 
hoary appearance. Unlike the other members of the 
group, it lays two eggs, in the same sort of situation as 
those of the razorbill, but not very high up—often, in fact, 
in the big broken boulders at the foot of a cliff. Less 
sociable than its relatives, the black guillemot is, none 
the less, found in colonies, though these are not so large 
or so crowded. It lies on its eggs, instead of standing 
over them, and probably eats more crustaceans than fish. 
Another point in which it is said to differ is in using its 
feet when swimming under water, though this has not 
been completely confirmed. 


Our last member of the auk group is the little auk, 
which is only a winter visitor and, in most parts of the 
country, а rather scarce or irregular one, although it may 
usually be seen if one is able to spend some time watching 
for the birds on the coast. It is eight inches in length, as 
compared with the guillemot’s eighteen inches or so, and, 
when picked up, as it only too often is, far inland and in a 
state of utter exhaustion, lives but a few hours. Once this 
poor bird is driven from its ocean home it seldom survives, 
though a few may manage to reach quieter seas. The so- 
called invasions of the little auk are not to be compared 
with those of other species, for they are the result of 
storms, which, as with the shore-beaten guillemots, have 
driven away the food as well as beaten back the birds. 
The little auk feeds on plankton and small crustacea, and 
is, therefore, even more liable to suffer during stormy 
weather than are the fish-eating species. A sociable bird 
during the breeding season, this species has much the 
same general appearance as the razorbill, but its beak is 
even shorter and less pointed. It is blackish above and 


Sometimes far inland one may come across a little auk 

(above), which has been swept from the sea by some terrific 

storm and now lies in the snow, exhausted and utterly helpless, 

an easy prey for some marauding rat or fox. Normally 

the bird is seldom encountered away from the northern seas. 
white below, and has the face sooty in the summer and 
white in winter, as also are the chin and throat. 

The last of our cliff-dwelling birds, and one that is 
wholly unrelated to the auks, is the Cornish chough, 
a species that is said to be on the verge of extinction in 
most of its haunts, and has long been driven from some 
of them. It may be described as a slim, delicately-built 
crow, with a long, curved, brilliant red beak and legs. 


GG-COLLECTORS are not wholly to blame for the gradual 
disappearance of this attractive bird, for there is no 
doubt that the great success of the jackdaw has had a 
large share in the tragedy. Wales is its southermost head- 
quarters, though there are a few pairs in the south-west 
coastal districts, and it is found in Ireland and some of the 
northern islands, and in a number of Scottish localities. 
In flight the chough is unlike the other crows, its long 
wings bearing it far out over the cliffs with ease and 
grace. The nest, however, is a typically corvine affair of 
sticks, built into some cleft or crack in a cave, usually 
near the sea. The eggs are much less strongly marked 
than those of other crows, and resemble most nearly those 
of the magpie. 


harmful and beneficial food eaten by 


AUK TRAGEDY 


BIRD-WATCHING SOCIETIES 


In former Notes we give ample hints 
and instructions for those who would 
become amateur bird-watchers, and have 
an interest in birds sufficiently strong to 
make them wish to set about the more 
serious aspects of ornithology. Such people, 
sooner or later, are bound to feel the need of 
communicating their ideas to fellow spirits, 
and of being able to check their own 
evidence against that of other observers. 
It is for such Nature-lovers that the present 
Note is intended. E 

In almost every district of the British 
Isles there is at least one Natural History 
society or other body that fulfils the 
Ófunctions of such a society. Most of 
the counties have societies of this type, 


and the provincial Nature-lover who wishes 
to get into touch with his or her local 
branch of the county Natural History 
society will find that the best course is to 
ask at the nearest public library, where the 
information is sure to be available. This, 
of course, applies to all Nature-lovers, but 
those whose special interest is in birds are 
fortunate in having several national 
societies which they may join. 

The most important of these is the 
Royal Society for the Protection of Birds, 
whose headquarters is at 82, Victoria 
Street, London, S.W.1. This Society 
publishes the quarterly “ Bird Notes and 
News," in which valuable information of 
every type is to be found. It is also 
responsible for the publication of food 
charts showing the various proportions of 
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various birds, and it has organized several 
censuses of different species. Besides this, 
the R.S.P.B. keeps some fifty paid, 
permanent watchers at points of special 
interest and in the bird sanctuaries at 
various places. For Scottish ornithologists, 
there is the Scottish Society for the Pro- 
tection of Wild Birds, 131, West Regent 
Street, Glasgow, C.2. 

Perhaps more scientific, and less con- 
cerned with the protection of birds than 
with ornithology pure and simple is the 
British Ornithologists Union, whose organ 
is ‘‘ British Birds " ; address, Natural His- 
tory Museum, Cromwell Road, South Ken- 
sington, London. For metropolitan Nature- 
lovers, there is the London Natural History 
Society, Gower Street, London, W.C.1. 


Our Trees and Their Story. 49 


THE MONKEY PUZZLES SINGULAR 


SHAPE 


HIS is the last of the chapters devoted to the trees of Britain, and in it we meet the monkey 

puzzle, or araucaria—yet another of the importations from overseas which have managed 
to secure so firm a foothold in our countryside as to claim a place in Britain's silva. So 
unusual is its appearance that this tree is one that is among the most generally recognized 


monkey puzzle, or, as it is sometimes called, the 

Chile pine. The latter name, it should be stated, 
though less fanciful, is completely inaccurate. The idea 
that the tree was a pine is an old one, but has long been 
exploded, for the monkey puzzle has few features which 
could justify our placing it'in the genus Pinus. It is 
now known scientifically as Araucaria, this name referring 
to the province of Arauco in Chile, where the tree grows 
in very large, pure forests. So common has it been, in- 
deed, from time immemorial that the natives of the 
province are said to have made, and still make, the seeds 
a principal article of diet. 


Е“ trees present so distinctive an appearance as the 


MONKEY PUZZLES 


The two araucarias—or, as they are popularly styled, monkey 
puzzles (because of their shape and thickness no monkey can climb 
them)—seen below are exceptional specimens, for most of these 
trees in Britain lose their lower branches at an early age. Неге, 
however, we see the curious, symmetrical form to perfection. 

_ Robert M. Adam 
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In the forests these trees lose their lower branches 
just as the true conifers do, and even in isolated specimens 
in the open they gradually fall off. In many of the 
finest specimens in Britain, however, the lower branches 
have remained, and the form of the tree is then extremely 
attractive. The lower branches slope downwards, and 
often curl so much that they are not as long as those 
above them. The profile of the entire tree is, therefore, 
rather similar to that of a pine cone stood upon епа ; if is 
narrower at the bottom than it is some feet above the 
ground, and thereafter it tapers upwards, the upper 
branches inclined at less thana right angle to the stem. 

As for the leaves, they are triangular and broad- 
based, terminating in a sharp spine, and they project at 
such an angle as to make the tree impossible to climb. 
They are found all along the branches (often on the main 
trunk as well), and last for fifteen years or more. The 
length of the average leaf is just over an inch. 


Тһе flowers are in the form of catkins, the males being 
four inches or more long and containing a large number 
of pollen-bearing organs arranged spirally. The female 
flowers. are even more numerous, and are inthe form 
of a broad, almost globular cone, covered with long 
narrow, overlapping scales. When ripe, this cone, which 
15 practically sessile and appears almost as a mere 
enlargement of the stem, is brown. The scales gradually 
drop off, the seeds then falling out, while the core is left 
on the tree. In Emgland, it may be noted, the 
inflorescence is not very often seen. | 

In full the scientific name is Araucaria imbricata, the 
specific name referring to the imbricated, or overlapping, 
leaves. The trunk does not taper very much, and in 
tall examples—in Chile the tree may be almost 150 feet 
in height—there may be a hundred feet of fine columnar 
bole. The monkey puzzle grows quickly, and puts 
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PRICKLY CONES 


The male and female cones—for they are so large and impressive 

that we are justified in not calling them catkins—of the araucaria 

are as prickly as its foliage. The male (upper photograph, DH 

is long and upright, while the female, of which a young example 
is seen in the lower photograph, is more rounded. 
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In strong contrast to the usually battered monkey puzzle of 
suburban gardens, the young tree shown above is straight, 
slender, and clothed with a full complement of branches, of 
which the lowermost curl downwards to the ground. Notice the 
thick and rounded appearance of even the smallest branches. 
forth a fine, straight shoot and a new whorl of branches 
every year. When the sloping branches reach the ground 
they often become entangled in the grass and then curve 
up again. The girth may be as much as twenty feet. 
The wood is hard and is valuable for timber in its native 
country, though in Britain the species has been grown 
only for ornamental purposes. It is white or bright 
yellow, very hard, and of good figure, besides taking a 
high polish. The tree requires sunshine and plenty of 
air, a clear subsoil and abundant moisture which will not 
lie around the roots. If grown properly—and only too 
often we see the tree placed too close to a house or shut 
in by walls and shrubberies in a small suburban garden 
—it can be as fine a tree as any exotic species in this 
country. When it was first introduced, towards the end 
of the eighteenth century, it at once became popular, 
seeds being distributed all over Britain. Notable avenues 
of monkey puzzles were planted at Woodstock in Kilkenny 
and at Bicton in Devonshire, and there the tree may 
be seen growing to really magnificent proportions. 
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Our Wild Animals and Reptiles. 34 


DOLPHINS & PORPOISES IN SPORTIVE SCHOOLS 


МА а visitor to the seaside has watched with interested eyes from the beach or cliffs the 

heavy shapes of dolphins and porpoises moving through the water some little distance 

out to sea. Below, in this final chapter of the series devoted to a survey of Britain’s wild 

fauna, is a description of the various species of these lumbering, yet—judging from 
their aquatic antics—playful animals of the sea 


LL the cetaceans that come under the heading of 
dolphins have teeth in both jaws, a character 
that distinguishes them from the toothed whales 

proper, which are armed in this way only on the lower 
jaw, and even here the teeth are sometimes vestigial. 
The family Delphinidae, which includes all the porpoises 
and dolphins, is divided into two sub-families, the first 
of which contains only two species. These have been 
separated from the rest by the fact that the vertebrae 
are all free units, none of them being fused together. 
Of these two species the first, taking them in systematic 
order, is the beluga, or white whale (Delphinapterus 
leucas). This dolphin is most abundant in the Arctic 
seas, but is sometimes seen off the coast of Scotland ; 
in the west Atlantic it comes down as far as the St. 


STRANDED DOLPHINS 


Dolphins are not infrequently washed up and stranded on our 
coasts, but rarely are as many as forty-one found in the same 
plight. Yet that was the number of false killer whales—a 
few of which are seen below—that were stranded at one time on 
the beach at Buddon, near Carnoustie, Angus, in November, 1935. 


Lawrence, and sometimes ascends that river for some 
way. Тһе Indians there are said to have painted their 
canoes white for the purpose of hunting this creature, 
thus being enabled to proceed into the middle of a school 
without alarming them and harpooning as many as they 
could. The skin is soft, so that the weapon often drops 
out. The white whale is valuable from an economic 
point of view. The skin is made into leather, most of 
the so-called “ porpoise hide " coming from this source. 
The newly-born young are bluish-grey, and only when 
the animal is adult does it assume the creamy appearance ; 
at this stage it may reach a length of sixteen feet. 
The other member of this small sub-family is the nar- 
whal (Monodon monoceros), which is distinguished from 
all other cetaceans by the peculiar tusk that projects 
from the mouth of the male. Though a full-grown 
narwhal reaches a length of fourteen feet only, this tusk 
may be from six to ten feet long. It is usually a spiral 
development of the left canine, all the other teeth having 
disappeared or remaining only as vestiges. The narwhal 


chiefly inhabits Arctic regions, but sometimes 
wanders as far as Britain. The young 
animal is blue-grey, but the general hue of 
the adult is lighter, though dark spots remain 
on the skin. Like all other cetaceans, the . 
narwhal is valuable for the oil it yields, and 
the ivory of the tusk is an additional incentive 
to the hunting of this creature. Fish, crusta- 
ceans and cephalopods form its chief diet. 
Next we come to the large sub-family of the 
Delphininae, which is marked off from the 
foregoing by the fact that at least the first 


The 
grampus, or killer whale (Orca gladiator), is the 
largest of the dolphin family, varying between eighteen 
and thirty feet in length, It is a ferocious creature, 
with large, powerful teeth, and, since it hunts in packs, 
can attack not only its relatives, the porpoises and 
dolphins, but even a Greenland whale. The range of 
distribution is very wide. A grampus can be picked out 
while swimming by the large size of the dorsal fin. The 
coloration, black on top and white underneath, is very 
striking and gives a camouflage effect, whether seen 
from above or from below. The false killer (Pseudorca 
crassidens) is very much rarer than the grampus, but is 
distributed throughout all the seas. Its distinguishing 
characteristics are the lower dorsal fin and the completely 
black coloration. 

Most people are familiar with the porpoise (Phocaena 
communis), schools of which are frequently seen round 
our coasts. They are not unknown in the rivers, and have 
been seen playing and sporting near Tower Bridge. 
Porpoises are dark above and light below, the tones 
grading into one another, and five feet is the average 
length. The shoals of mackerel and herring р 
are always suffering considerable depletion 
from their appetites ; in fact, porpoises may 
even get tangled up in the fishermen’s nets 
in the eager pursuit of their prey. The 
arrangement of the porpoise’s teeth is well 
adapted for its mode of living, for it has 
twenty-five of them spread out along the side 
of each jaw. 

Another dolphin that is encountered fairly 
commonly in our seas is the pilot whale, or 
blackfish (Globiocephala melaena), which, like 


most of this group, is gregarious and fairly 
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two of the cervical vertebrae are fused together. 


Two of the commonest sea-going mammals are 
represented in the adjoining pictures. Above is 
the porpoise, schools of which are fairly frequent 
sights everywhere off our coasts, and on the left 

is the common dolphin (Delphinus delphis), which 
also congregates into playful, leaping schools. 
Note the differently-shaped heads and mouths. 
harmless, since it lives on small creatures 
like cuttlefish. The pilot whale’s social 
nature is sometimes its undoing, for, when 
approached by boats, the herd will crowd 
together, thus making it possible to drive 
them ashore en masse, so that a single expe- 
dition may produce a catch of hundreds. 
It is said that in the Faroes and on other northern 
shores where pilot whales are common, catches of these 
proportions are by no means rare. 


Б Colour the pilot whale is a uniform black all over, from 

which feature it derives its alternative name. The 
mass of fat which forms the so-called forehead is promin- 
ent, giving the head a blunt shape, and the dorsal fin is 
low and triangular. The two flippers are elongated and 
narrow, and the blow-hole is crescent-shaped with the 
points turned in a forward direction. Most of the 
members of the dolphin family can be distinguished by 
the situation of this blow-hole, which is slightly to the 
right of the dorsal line, and not exactly in the middle 
of the head, as in the larger whales. The length of a 
pilot whale rarely amounts to more than twenty fect. 


FIERCE GRAMPUS 


Gladiator is the appropriate specific пате of the grampus, or 

killer whale, which is without doubt the fiercest fighter of its 

class. It is the largest dolphin and the only cannibalistic 

cetacean, and, in parties, has been known to attack the largest 

whales. Its coloration—black above, white below—camouflages 
it effectively above and beneath the surface. 


COMMON CETACEANS 


PLAYFUL ‘PILOTS’ 


The pilot whale, or blackfish, a school of which is seen above in 
the harbour of Lerwick, in the Shetland Isles, gathers into parties, 
not to hunt—for it feeds on small and easily caught creatures— 
but from sheer gregarious friendliness. Such schools will disport 
themselves playfully in the water, thus becoming an easy catch. 


Risso’s dolphin (Grampus griseus), a closely allied 
cetacean, although inhabiting the North Atlantic and 
Mediterranean, only occasionally reaches our shores. 
It can easily be distinguished from the pilot whale by 
its having no teeth at all in the upper jaw, and only from 
three to seven pairs in the lower one. It is generally 
smaller, too, a good length for an adult being thirteen feet. 
Considerable variation in colour is encountered, though a 
bluish-grey predominates. Risso's dolphin also feeds 
on cuttlefish, and adults are sometimes found that are 
scarred by the marks of suckers evidently inflicted by 
the struggling prey. 


Four come the true dolphins and one or two closely 

allied genera, all distinguished by having the jaws 
produced in front in the form of a snout, or beak. The 
common dolphin (Delphinus delphis) has been famed in 
literature ever since the time when, according to the 
legend, Arion, the Lesbian poet, was cast into the sea 
and transported safely by a school of them to land. 
Dolphins are fond of disporting themselves on the surface 
of the sea, where they are just as graceful in their leaping 
and playing as porpoises. They are dark greenish above 
and white underneath, a colour scheme which disguises 
them when they are hunting the mackerel and herring, 
which, together with crustaceans, form their diet. Round 
the base of the beak runs a V-shaped groove, separating 


the former from the projection 
of the forehead ; the dorsal fin 
is triangular with a concave 
edge, and the body tapers away 
rapidly towards the tail. They 
grow to a length of six or eight 
feet only. For the capture of 
its реу Ше dolphin is 
excellently equipped with its 
long projecting jaws, each 
armed with from thirty to fifty 
pairs of teeth. 

The only remaining species 
that are likely to be en- 
countered in British waters are 
the bottlenosed dolphin 
(Tursiops truncatus), which has 
a shorter beak and fewer teeth, 
and two cetaceans from the 
North Atlantic that have been 
put in a genus of their own, the 
white-beaked dolphin (Lagenor- 
hynchus albirostris) and the 
white-sided dolphin (L. acutus), 
which are identifiable by the 
features from which their names 
are derived. 

Like whales, dolphins and 
porpoises are normally—with the 
exception of the bellicose killer 
whale—timid and inoffensive creatures, the female showing 
anger only when her offspring are interfered with. They 
feed on fishes, cephalopods, crustaceans and other small fry 
—again with the exception of the killer, which is the only 
cetacean known to attack warm-blooded mammals and 
birds. The fierceness of the killer is, indeed, sufficient 
to destroy the whole tribe’s reputation for gentleness, 
and Man would seem to be the only accessible mammal 
that is immune to its attack. In Captain Scott's account 
of his last voyage he records a mass attack by killers on 
an ice-floe upon which his party was stationed, but it is 
thought that they were aiming at the dogs—which they 
may have mistaken for seals—and not at the men. As 
an example of the killer’s audacity may be quoted the 
old, but authenticated story that a school of killers will 
combine to kill a whale by compelling it to open its 
mouth and then eating its tongue. 

Another cetacean which may very occasionally attack 
boats and ships, even if it never attacks other animals, 
is the narwhal. More than one instance is known of a 
narwhal horn being found embedded in the timbers of 
a ship, which is the more amazing when one considers 
the force necessary to enable it to penetrate the hard oak. 
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Grasses, Sedges, Reeds and Rushes. 6 


RUSHES AND REEDS OF THE WATERSIDE 


Еи of decorative appeal are the long, waving stems of the reeds and rushes lining the 

verges of our rivers and streams, our lakes, ponds and ditches. As with the grasses 

and sedges, misconceptions are rife concerning the two great categories, but in the 

chapter below the outstanding differences are pointed out and a number of the most 
important rush and reed species are described and illustrated 


HE rush family (Juncaceae) is—perhaps rather 
surprisingly—closely allied to the Liliaceae, 
though in size and appearance its members are 

as dissimilar as one could well imagine. The relation- 
ship, nevertheless, though not striking to the eye, is 
botanically very close—so close, indeed, that more than 
one writer has made the error of including one species 
of rush, namely the bog asphodel (described in Chapter 
24, page 735, of the section on The Flowers of Our 
Countryside), as a member of the lily family. In both 
families there are three sepals, carpels and petals, six 
stamens, and usually three seeds in a three-chambered 
seed capsule. The rushes, however, are not difficult to 
distinguish by other features—the erect and unbranched 
stems, the inconspicuous flowers at the end or side of 
the stem, and the cylindrical, polished leaves, similar 
to grass blades. They are found growing almost 
exclusively in marshes or bogs, or in other wet soil. 
One noteworthy difference between the Juncaceae 


and the Liliaceae can be found in the adaptation of the 
flowers for wind pollination in the former and for insect 
pollination in the latter; this is the cause of the 
absence of both scent and nectar in the rush flower, 
which has also a membranous perianth and long, 
brush-like stigmas. These characters can be well seen 
in the common rush (Juncus communis). Its leaf is 
protected at the base Љу two thick, brownish leaf- 
sheaths, which closely embrace it to prevent water 
from damaging its delicate structure. The leaves are 
normally green, but when young vary from brown 
to white ; the flowers are lateral, and are in small and 
irregular bunches. 

Another common species or sub-species is J. glomeratus, 
the dense-flowered rush, which differs from the type only 


REEDS FOR THATCHING 
Where thatching, both of houses and of ricks, is still practised 
in the countryside, there is a steady demand for the tall reeds 
seen in the process of being cut.and also tied in bundles in 
this photograph. These are not reeds in the true sense, but are 
grasses of the species Phragmites communis. 
Photo, The Times 


FLOWER-HEADS COMPARED 
Four typical rush flower-heads are illustrated above. 
from left to right they аге : the common rush (Juncus communis) ; 
the dense-flowered rush (J. glomeratus); the round-fruited rush 


Photos, H, Bastin 


Reading 


(J. compressus); and the hard rush (J. gláwcus). Notice that 
the flowers are, in contrast to those below, all lateral. 

in having its flowers in close, very tight bunches, while 
J. effusus, the loose-flowered rush, goes to the opposite 
extreme, its flowers being borne in loose panicles. Quite 
dissimilar from these typical rushes is J. compressus, 
the round-fruited rush, which is considerably more 
grass-like than most rushes. Its stems are fine and 
wavy, its leaves are like the blades of mat grass, and its 
lateral flowers are in loose panicles dotted with the little 
round seeds. , Not unlike this plant—at least, as regards 
its flowers—is J. glaucus, the hard rush, which has, 
however, stronger, though 
slim, greyish-green stems. 
The flowers emerge in 
bunches from the sides 
of .the stems, which are 
deeply grooved. 

Two other species of 
this genus of rushes are 
J. articulatus, the jointed 
rush, and J. squarrosus, 
the heath rush. Тһе 
former has a slim stem, 
with radical leaves at the 
base that have given the 
rush its пате: close 
sheaths below, they grow 
away from the stem 
higher up, become hollow 
and cylindrical, and are 
marked by “ joints,” or 
Segments of pith, which 
divide them up into 
clearly marked portions. 
The terminal flowers are 
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small, and the capsules 
are pointed апа not 
round. As would be 
expected from its habitat, 
the heath rush shows 
marked similarity to the 
grasses ; less than twelve 
inches tall—two or three 
feet is a more common 
height for rushes—-it has 
tufted, radical leaves, 
which are narrow, short 
and stiff, and its brownish, 
terminal flowers are in a 
close cluster. 

All the British species 
of rush are contained in 
twogenera. One, Juncus, 
has already been exem- 


plified; the other 5 
Luzula, to which belong 
the wood rushes, com- 
moner in  copses and 
forests than in bogs and marshes. The. leaves ar 


flattened and not cylindrical in this genus, and are 
edged with white hairs; in appearance they 
resemble grass-blades. The capsule is one-celled and 
contains three large seeds. 

A good example which is typical of this genus is 
L. sylvatica, the great wood rush, which shows some 


closely 


preference for drier ground. From a foot to eighteen 
inches in height, it has its flowers in wide and loose 
panicles composed of very small clusters. L. vernalis, the 


QUARTET OF RUSHES 


A further selection of rush flower-heads, all terminal, is 

below, and indicates the great variety of these plant Phe 

rushes, from left to right, are: the jointed rush (J. articulatus) ; 

the heath rush (J. squarrosus); the field wood rush (Lusula 
campestris) ; and the great wood rush (/ 2) 

Photos, Н. Bastin 
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hairy wood rush, is very similar, but possibly the leaves 
are hairier and the flowers browner. This flowers in late 
spring and early summer, and has notably broad and 
soft leaves. The general appearance is drooping. 

Remarkably hairy leaves mark the field wood rush, L. 
campestris, which, although it grows in drier parts than the 
others, is a stout and sturdy plant. Its flowers are on 
short, stocky stalks, forming close and dense clusters, 
and are visible later than those of the previous species, 
lin April, May and June. А noteworthy point about the 
wood rushes is that, when wet with dew or rain, their 
flowers sparkle and shine in an attractive fashion ; 
this is supposed to be the reason for their generic name, 
Luzula, which is said to be derived from the Italian 
word lucciola, meaning a glow-worm. 


Orr last rush, the black bog rush (Schoenus nigricans), 

is not a rush at all, but a sedge, though its common 
name justifies its inclusion here. It is distinguishable 
from true rushes by the single-celled, nut-like seed typical 
of sedges, but its chestnut-coloured glumes are closely 
similar to the brown rush flowers, They are sometimes 
almost black, a fact which has given the plant its name. 
They are stalkless, and are in a close cluster of about a 
dozen spikelets, surrounded by broad, leafy bracts, 
which are also brown. Тһе leaves show both sedge and 
rush characters, being close, sedge-like sheaths at the 
base and flatter, compressed and rush-like higher up. 
This is, of course, a typical bog plant. 

Few British reeds belong to the genus Typha, type of 
the Typhaceae, which can be called the reed family ; 
indeed, our reeds are, so to speak, a mixed bag. The 
commonest and best-known of this genus is 7. latifolia, 
the great reed mace, usually and erroneously called the 


REED TRIO 


The “common reed,” left below, known scientifically as Phragmites * 
communis, is the grass which is seen at its full height in the first 
illustration to this chapter, and the great reed mace, Typha latifolia, 
right, shown early in the season below, is seen at a later stage in 
the next page. Centre is the branched bur-reed. 


Photos, Н. Bastin — 


H. Bastin 


UNBRANCHED BUR-REED 


The differences between the unbranched or simplex bur-reed 
species seen above and the branched or ramosum species, centre 
below, include dissimilarities in flowers as well as in branching. 
Contrast the small male and large female flowers of the branched 
with the larger, loose males and the stalked females above. 


* bulrush." Thelattername, as mentioned in the preced- 
ing chapter, belongs by rights to Scirpus lacustris (see page 
1443). As stated there, the confusion is due in large 
measure to translators and illustrators of the. Old 
Testament. Artists, for instance, have commonly 
depicted the infant Moses among the tall reed mace, 
and since the text describes the child as being discovered 
among “ bulrushes,” that name has become attached 
to T. latifolia. “ Bulrushes," in any case, is a mis- 
translation. of the original Hebrew word which, 
it is considered, 
most probably refers 
to Cyperus papyrus, 
a sedge of Egypt 
(see page 1442). 

However that may 
be, the reed mace is a 


7 


particularly striking 
plant, by reason of its 
conspicuous flower- 


spike, the “mace ” 
of its English name, 
which appears in July 
and August. This is 
borne at the end of 
the plant’s flowering 
stem—which is about 
six feet high—and 
is several inches long. 
Itis divided into two 
portions, the larger, 
lower, smoother part, 
which is chestnut 
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brown,and the smaller, 
pointed and fluffy 
upper end, which is a 
golden yellow. The 
latter part contains 
the staminate (male) 
flowers, and the lower 
portion the pistillate 
(female) flowers. The 
long, ribbon-like 
leaves, which are 
nearly two inches in 
breadth, are bluish- Ж 
green, and the whole ! A 
plant is the most ЁШ 
outstanding among | 
lakeside and riverside 
vegetation. Its roots 
are normally situated 
under the water. 


When fertilization 
has been accom- 
plished the male 
flowers die and disappear, the long, female portion being 

` now continued into a thin, bare stalk, which quickly dies 
away. The female part soon grows into a mass of 
tightly-packed, winged seeds, which rapidly begin to 
break out as spots and patches of fluffy white. , This 
expands until the whole head is covered with the fluffy 
mass, which is gradually blown away by the wind. 


Another common reed beside lakes and pools is the 
branched bur-reed (Sparganium ramosum), with yard- 
high stems and five-foot leaves. The stems are branched 
and from axils of bracts on them the flowering branches 
emerge. The latter bear male and female flowers, 
appearing in June and July ; the former, smaller and dark- 
green, are at the top, and the females, larger and yellow, 
are lower down the branch. The flower-heads are 


globular in both cases, consisting of a three- or six-scaled 
perianth. The male has either two or three stamens, 
and the female an ovary of one or two cells. The fruit 
is a drupe, the outer, fleshy portions being rough and 
spiky. S. simplex, known as the unbranched bur-reed, 
is a similar plant, but has shorter stems of not more than 
two feet in height, and these are unbranched. The 
flower-head is in the form of a raceme, the yellow male 
flowers being stalkless and the females stalked. 


ASTLY, we come to the common reed, Phragmites 
communis, which is a grass and not a reed proper, 

as can be seen from its typically grass-like flower-heads. 
It was its great height—amounting to ten feet in suitable 
situations in fenland or beside lakes and rivers—that 
gave this grass the title to reed, and it is also known as 
the great reed. This is the grass that forms the reed 
beds wherein reed warblers and other birds nest. Its 


stems are thick and cylindrical, its stiff, pointed and flat ı 


leaves nearly an inch in breadth. The heavy flower- 
head—a panicle—is purplish, and is soft and closely 
packed. In flowering time—July and August—soft, 
silky hairs appear from the flowering glumes, its general 
colour changing from purple to silver, The stems of this 
plant, possibly used in ancient times to make fences 
and enclosures (its generic name derives from the 
Greek phragma, a fence), are still grown in special beds 
and used for thatching in many parts of Britain. 
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Flowers ofthe Field has a supplement on British grasses. 


Photos, R. Moore 


SEEDING 'BULRUSH' 


The seed-head of the great reed mace, popularly but wrongly called 
the bulrush, is a mass of tightly-packed, winged seeds. These 
are seen beginning to escape in the top photographs in this 
series. Next (centre), the wind takes a hand in the process, 
and in the fourth photograph the head has completely burst. 
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A mass of closely growing great reed mace, erroneously called the 


bulrush, is a beautiful sight when, as here, the fluffy seed-parachutes 
begin to burst from the “ maces” and float through the air 


а 


е = 
Е. W. Tattersall 


Р. Webster 


SEABIRD STRONGHOLD 


This rock in the Farne Islands, off the Northumberland coast, is a favourite haunt of 
guillemots, razorbills and other of the birds described in Pages 1505-1509. Every ledge 
and platform that affords a foothold has its muster of noisy black and white colonists 


Upper photo, Н. М. Southern 


PUFFIN DIGNITY 


Nothing in the bird world is more dignified than an assembly of puffi i 
stately mien is well set off by the neat colouring of their Меш. ре a 
shown in the upper of the above pictures have their bills filled with small fish 
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The Flowers of Our Countryside. 49 


WILD COUNTERPARTS 


OF GARDEN BLOOMS 


OPENING with an account ot the ever-popular lily ot the valley, this chapter leads us on to 


meet several other charming flowe 


: | rs of Nature’s 
gardens laid out by Man—Solomon’s seal, for example 


inting that are represented in the 
ur of Bethlehem, meadow saffron, 


the garlics and squills, and the wild crocus, tulip and gladiolus. Other engaging flowers 
dealt with in the chapter are herb Paris and butcher's broom 


ANY of the loveliest of our garden plantsare to be 
found growing native in a wild state, and 
amongst these one of the rarest and most 

beautiful is the lily of the valley. The wild lily of the 
valley (Convallaria majalis) is not quite the same as our 
garden form, and it is easy to distinguish between those 
which are really wild and those which have escaped from 
cultivation. The wild form has usually only two leaves, 
long and pointed and widely-spreading, and the flowers 
are few—three or four in a dainty, one-sided raceme. 
These flowers are always white, and have a bell-shaped 
corola with margin lightly cleft into six lobes; there 
are six stamens and a single stigma. 

Formerly considéred to be of the same genus, but now 
usually placed in Polygonatum are three species of 
Solomon's seal, of which the commonest is P. mulliflorum. 
This is an unmistakable plant, having long, curving 
stems bearing numerous pointed, oblong leaves, from the 
axils of which spring the small clusters of flowers. The 
leaves are all turned to one side of the stem, the flowers 
to the other side, and the flowers are rather long and 
bell-shaped. In the common species the filaments of the 
stamens are hairy, whereas in P. officinale, the angular 
Solomon’s seal, they aresmooth. The angular Solomon’s 
seal, as might be expected, has an angular stem—that of 
the common species is round—and its flowers are usually 
single. A third, very rare species is P. verticilatum, whose 
leaves are in whorls of three or four. This species is 
found only in Scotland 
and Northumberland, 


the other two being 
rare but widely dis- 
tributed. АП ее 


occur, like the lily ol 

the valley, in woods. 
Closely related to 
these plants 15 the 
curious  butcher's 
broom, which is also 
known as knee-holly. 
Its apparent leaves are 
ovate, very hard and 
tough, of a dark green- 
grey colour, and sharply 
pointed. Actually, 
these are not leaves at 
all, but modified stalks, 
known  botanically as 
cladodes, the ^ leaves 
being represented Ьу 
minute scales at the 
base of the cladodes. 
In the middle of these 
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cladodes are the small, whitish, star-like and six-cleft 
flowers. The plant is dioecious, and the fruit is a very 
fine, round, shining, brilliant red berry, as large as a 
marble. Butcher’s broom is тоге or less restricted to 
the south and south-west of England; it may often be 
found at the base of holly bushes, or in thick woodland 
hedgerows, where it forms an almost impenetrable 
barrier to a height of a couple of feet above the ground. 
No one would take it to be a member of the lily family, 
for its growth is as unlike that of its relatives as one could 
well imagine. Another plant which one would not expect 
to find in the lily family is the wild asparagus, which 
occurs near the sea in the south-west of England, in 
Wales, in parts of Ireland, and in the Channel Isles. It 
is a smaller plant than the cultivated variety, which it 
otherwise resembles in every particular. All these plants 
fall into the first group of the lily family, the Asparageae, in 
which the root is not bulbous and the fruit is berry-like. 
In the next group, the Scilleae, the root is bulbous and 
the fruit is a capsule. A familiar member of this group 
is the bluebell, described in Chapter 7 (page 200), but we 
have a number of other representatives which are widely 
distributed. The commonest is the wild or wood garlic 


LILIES OF THE VALLEY 


Below we see the wild lily of the valley, which differs in one 
or two small particulars from the cultivated variety and from 
apparently wild “escapes” often found in wood or meadow. 
There are only two leaves and the lovely bell-like flowers are fewer 
than we generally find in the cultivated type. 
A. W. Dennis 


Е. J. Hosking 


BETHLEHEM'S STAR 


Several species of star of Bethlehem grow in a wild state in 
Britain, but that seen above, the common species, is not а 
true native. It is widely distributed, however, and in many 
places quite common far from human habitations. The starry 
appearance of the large white flowers is very noticeable. 


(Allium ursinum), known also as ramsons, one of the 
finest of all woodland plants. Its flowers are white, 
in large umbels, of the usual six-rayed liliaceous type, 
and the leaves are large, bright green and ovate. In 
woods this plant often covers large areas, and its attractive 
appearance may lead the unwary town-dweller to pick 
some sprays to take home ; but woe betide him if he does 
so, for the smell of garlic is all-pervading, and long after 


SOLOMON’S SEAL 


The Solomon’s seal (below) gets its name from a curious seal- 
like mark on the root, but it is easily recognized by other features, 
such as the lovely, long, white and greenish flowers, which are 
seen here, springing from the axils of the large leaves. The 
is the commonest of our three species. 

M. H. Crawford 


plant shown 


the flowers have been thrown away 
the picker's hands and shoes—if he 
has trodden on the leaves—will 
smell of it. Our other species of 
garlic—which are those used in the 
kitchen—are very different in appear- 
ance. Their leaves are long and 
narrow and tubular (for which reason 
the ramsons is sometimes also dis- 
tinguished as broad-leaved garlic), 
and their flowers are borne in very 
tight masses, and are usually very 
small, and dingy in appearance. 
Among the commonest of these is 
streaked. field garlic (А. oleraceum), 
which has compact heads of yellowis 
or greenish-brown  blooms, each 
flower being a quarter of an inch 
across, borne on a stalk an inch or 
so long. Among the flowers there 
are numerous small bulbils, by whic 
the plant propagates itself; these 
often outnumber the flowers, which 
may be almost absent. The heads of the flowers are 
borne at the top of long stalks, and as they are at first 
wrapped round by two large, brownish bracts, they look 
very strange before they open. A. vineale, the crow 


E. J. Bedford - 


NOT LEAVES BUT STALKS 
The apparent leaves of the butcher's broom (above) are really 
flattened flower-stalks, and are known botanically as cladodes. 
The flowers of this plant, therefore, seem to spring from the 


middle of the leaves. True leaves are found as tiny scales— 
not visible in the picture—at the base of the cladodes. 
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garlic, which has tiny purplish 
flowers, is another common member 
of the same genus. There are 
usually about a dozen flowers in 
each umbel, and often a large 
number of greenish bulbils; at the 
base of the umbel is a single 
brownish bract. 

Another genus in this group is 
Scilla, of which we have two 
representatives, the spring squill and 
the autumnal squill The former 
is found throughout the west of 
England, and sparsely elsewhere in 
the British Isles. In certain parts 
of Cornwall the turf of the sea- 
diffs is covered with these plants, 
whose starry flowers, borne іп 
corymbs at the top of straight 
stalks, make a blue-purple carpet 
over the grass. When the flowers 
have finished blooming the leaves, 
too, die away and only the stalks 
are left bearing the dried, brown capsules. 
autumn squill is less common, and its 


The 
leaves 


appear when the flowers—which are also blue-purple, 
but are borne in an erect cluster—have disappeared. 


UNCOMMON GAGEA 
f the rarest of our liliaceous plants is the yellow gagea, 
одо is found, however, іп widely-separated districts. The 
straight, narrow, stiff leaves and six-rayed flower, yellow with 
darker centre, distinguish it from other species; and although 
it is rather small there should be no difficulty in identifying it. 
у T525 


Iris Marsh 


CHARMING FRITILLARY 


The fritillary, also known as snake's-head .from the shape 
of the flowers before they have opened, is not common in a 
wild state in England, but once established it: covers the ground 
with a mass of blooms. The flowers are either pure white, or 
white and pale-lilac checked, and the leaves are grey-green. 


This species is found across the whole of the south of 
England, but it is nowhere very common. 

In the genus Ornithogalum we have three species of 
star of Bethlehem, of which only one, О. pyrenaicum, is 
considered to be native. This is the spiked star of 
Bethlehem, which has white flowers borne in an upright 
spike, and long, narrow leaves. It is found round Bath 
especially, and is sparsely scattered over the south of 


GARLIC OF THE WILD 
The wood garlic is an annoying plant, for its beauty tempts 
the most abstemious flower-hunter, while its smell, 1 
d, makes one wish he had left it well alone, The leaves, 
unlike th of the other garlics, are broad and flat, and the 
innumerable flowers are borne in a many-branched umbel. 
M. H Crawford 


any other. It is quite common in many woods in the 
southern part of England, but less common elsewhere. 

Still another family of which we have only a few repre- | 
sentatives is the Melanthaceae, to which belongs the very 
lovely meadow saffron (Colchicum autumnale). This 
plant sends up in the spring a large bunch of broad leaves, 
which die away during the summer. The flowers appear 
in autumn, usually towards the end of September, and 
are of an exquisite mauve colour. They closely resemble 
the flowers of the crocus, but have six instead of three 
stamens. The autumn crocus, our only native wild 
crocus (Crocus nudiflorus), has flowers rather similar to 
those of the meadow saffron, but the leaves are long and 
narrow and appear after the flowers. The saffron crocus 
(C. sativus), which was formerly grown in large quantities 
for the saffron got from the dried stigmas, is well estab- | 
lished near Saffron Walden in Essex. It is also similar | 
to Colchicum, but has narrow leaves and is larger than 
the autumn crocus. 


HE crocuses are members of the Jridaceae, and are 
therefore closely related to the irises of our gardens. 
Another member of this tribe, which is, however, extremely 
rare, is Columna’s trichonema, which occurs at Dawlish 
in Devon, and in the Channel Isles. It has narrow | 
leaves, and purple and yellow streaked flowers, rather 
reminiscent of those of the gagea. Finally, we have the 
wild gladiolus, G. communis, with purplish, rather trum- 
pet-shaped flowers arranged in a tall, one-sided spike 


Н. Bastin 


CROCUS-LIKE SAFFRON 


Remarkable in that it sends its flowers up alone, long after the 


FNP EM 


leaves have disappeared, the meadow saffron is one of our and broad, sword-like leaves. This very rare plant is 
confined to the New Forest and the Isle of Wight. 


autumnal flowers. Its blooms, of which a fine bunch is seen 
above, are pale lilac in colour, and they appear deep among the 
grass, unprotected in any way from the cold nights of September. 


England. The commonest species is О. umbellatum, 
common star of Bethlehem, which has large, white 
flowers, the outside of the perianth being green. In 
spite of its specific name, this plant has the flowers in 
corymbs rather than in umbels. In drooping star of 
Bethlehem (0. nutans) the leaves are very large, and the 
flowers are greenish, each part of the perianth being 
edged with white; they are borne in a raceme, and their 
footstalks droop. 


Му по gagea (С. lutea) is rare, though widely distri- 

buted throughout the country, from Moray to Sussex 
and Somerset. It has yellow flowers, borne in umbels, 
and a single rather tough, linear leaf. Another rare 
member of this family is the wild tulip, which introduces 
us to the third group, the Tulipeae, in which the flower- 
stalk bears leaves instead of being naked as in the squill 
group. The wild tulip has a solitary, small yellow 
flower, which is drooping and fragrant, and several 
narrow leaves. This plant is found in chalk pits in a 


few of the southern counties. The lovely fritillary, or Г 
snake’s-head, with. drooping, purple-and-white chequered 
flowers, and longish, very narrow leaves, also occurs | 
in the south of England, and is quite common.in some h 
localities in the east. 

A plant of extremely unusual form and appearance 
brings us to the order Trilliaceae : this is the herb paris. | 
It has four large leaves growing in a whorl, four long, _ WEIRD APPEARANCE | 
narrow green sepals, and four yellowish petals of similar tie, Pave Seit gest ga ed e а гер ра бг 
form; there are eight stamens, and the fruit is a large кеин. one ee rae the шш green sepals 
berry. There is no chance of mistaking this plant for it is so unlike any tuor plant that it is дут Game 
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The Fishes of Our Seas. 19 


A MISCELLANY OF MARINE RARITIES 


HAT a haul of curious creatures is contained in this last chapter of the Seafish section 1 


The slithering conger eel, the fierce 
sun fish, the bream whose head is 


awed garfish and saury pike, the quaintly horrific 
reminiscent of a pug’s physiognomy and its gilt- 


headed brother, and, finally, the so-called flying fishes—here we have a number of 
species fully as strange as any that have been described in earlier pages 


HERE is little doubt that the life history of the conger 
eel (Conger vulgaris), when it comes to be unfolded 
in its completeness, will present features just as 

remarkable as does that of the common eel (see pages 
750-752). The distribution of the adult form is very wide, 
for it is found not only in the Atlantic and Mediterranean, 
but also in the Pacific and Indian Oceans. When fully 
grown, the conger may measure as much as nine feet 
in length and weigh upwards of 150 lb. Its larval 
stage, like that of the common eel, was known many years 
before its juvenile status was recognized, and was classed 
as Leptocephalus morristi—that is, as a separate species. 
Now it is known that a metamorphosis occurs and that 
the young conger is the result. 

Regarding the spawning ground of European congers, 
this is said to be in the deep waters of the Atlantic, and it 
is not so constricted in size as that of the common eel. 
The adults migrate there in late summer, and it seems 
certain that they die after they have completed the 
function of reproduction. The number of ova produced 
by one female is very great, varying from three to eight 
millions. It is believed that the metamorphosis of the 
larvae is slow, and that they probably reach the coasts 
of Europe before the change is completed, for large 
numbers of conger leptocephali have been found off 
our coasts. At the time when the larva assumes the 
adult form its length is considerably reduced, but after 
the change the young eel starts to grow to a full-sized 
conger, attaining the dark colour 
slowly. Up to fifteen inches the 
body is still pale, as it is in the 
leptocephalus, but after that 
length has been attained the 
characteristic olive colour above 
shading to white beneath be- 
comes evident. 

Nearly everybody is familiar 
with the typical eel shape of the 
conger, but it may be as well 
to describe the extraordinarily 
efficient arming of the mouth. 
The opening is wide and the 
cleft extends as far back as the 
eye, and both jaws are well pro- 
vided with teeth. In the upper 
jaw а series, which runs round 
the mouth, is set so close 
together that it forms а contin- 
uous cutting edge and it is a 
painful experience for the fisher- 
man who lets his finger be caught 
in this formidable trap. 
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Sand-eels, so named from their superficial resemblance 
to the common eel, are an abundant family. actually 
more closely related to the cod, — There are two species, 
namely the greater sand-eel (Ammodytes lanceolatus) and 
the lesser sand-eel (4. tobianus), which are distin- 
guished, first, by the greater length of the former, 
which attains twelve inches, and, secondly, by the 
fact that the latter has no teeth on the vomer, the 
central bone of the mouth. These little silvery fish 
swarm in our shallow coastal waters and are used as 
bait by sea anglers; they also form a large proportion 
of the diet of such birds as puffins, guillemots and 
razorbills. When their breeding habits are examined 
they betray their unlikeness to the true eels, for the 
eggs are of the usual demersal type, and hatch out into 
young sand-eels without any intervening stage. 

People who come across a sun fish (Orthagoriscus mola) 
washed up on the shore are likely to get a shock, for in 
appearance it is one of the most peculiar inhabitants 
of the ocean. The body seen from the side is almost 
circular and two vertical fins stick out at right angles to 
its horizontal axis at the hind end. Sun fish may reach 
a length of eight feet and are poor swimmers, preferring 


CONGER APPEARANCE 


One of the most fearsome of the smaller sea beasts—though a 
full-grown specimen nine feet in length is not uncommon— 
is the conger, and this photograph gives some indication of its 
appearance and cruel mien. That large, thick-lipped mouth 
is lined with the strongest and sharpest of piscine teeth. 
Jacob 


A. H 


SLENDER SWIMMERS 


“н. Н. Goodchild; W. S. Berridge — 


No one can complain of lack of variety in the shapes of our 
British fishes, as the contrasting photographs in this page indicate. 
The upper of the pair above is the garfish, a predatory species 
which finds its long, toothed, beak-like jaws useful for seizing 
smaller fishes; and the lower is the foot-long greater sand-eel. 


to drift with the current; it is assumed that the Gulf 
Stream accounts for the regular way in which individuals 
turn up on our coasts every year. 
Balistes capriscus, the file fish, a near relative of the 
above, is not of very regular occurrence in our waters. 
` It has a peculiar arrangement in the first dorsal fin which 
is worthy of mention. There are three spines only in this 
fin, of which the first is long and coarsely serrated like 
a file, while the second is smaller and fits into a groove 
in the first. These two spines are so constructed that they 
can be raised or lowered only in concert, the second one 
acting as a sort of trigger to release the first, and from 
this the fish gets its second name, trigger fish. 


HERE is another family of remarkable fish, the Scom- 
beresocidae, two members of which are moderately 
common in British waters, the common garfish (Rhamphis- 
toma belone) and the saury pike (Scomberesox saurus). The 
most salient feature of these two fish is the way in which 
the jaws are extended so as to form a long beak, armed 
above and below with fine teeth, which make a very 
efficient weapon for gripping slippery prey. This consists 
of small surface-swimming fishes, which are «seized in 
much the same way as a merganser or other saw-billed 
duck grapples its prey (see page 1317). 

The garfish is distinguished from the saury pike by the 
longer beak and larger teeth, and by the lack of a series 
of detached finlets, which the latter possesses just behind 
the dorsal and anal fins. A very curious point about all 
this family is that the bones are green, a fact that deters 


some people from eating 
what are actually fish 
of excellent flavour. Both 
these species are migra- 
tory and, as spring 
approaches, they are 
found in the shallow 
coastal waters off the 
west coast and in the 
English Channel, where 
spawning occurs. The 
young go through a 
rather peculiar develop- 
ment, for the jaws do по! 
grow evenly ; when they 
are quite small the lowe: 
one projects itself first, 
so that they present an 
odd, unfinished appear- 


ance. Later, when they 
are about two and a half 
inches long, the upper 
jaw follows suit, and they 


are then ready to begin 
the winter migration to 
deeper waters 


p = 
W. 5. Berridge 


ROTUND MONSTER 


Surely the strangest in shape of all our fishes is the sun fish or 
head fish, the former name referring to its almost circular outline 


and the latter to the fact that it is almost all head! This isa 
tropical fish which, being a weak swimmer, is probably carried 
by the Gulf Stream to our latitudes. 
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It is convenient to conclude this 
section with a short reference to several 
fish whose regular habitat is farther 
south than the British Isles, but which 
wander irregularly or regularly into our 
waters, and may accordingly be classed 
as British. 

Of the sea breams (Sparidae) only one, 
the common sea bream (Sparus centro- 
dontus), is of any economic importance 
to Great Britain. It ventures farther 
north in its wanderings than the other 
members of the family, and may even 
reach Norway, though it becomes increas- 
ingly rare east of the English Channel. 
Most of the fish brought into British 
markets are trawled from deep water 
in the Atlantic Ocean, south and 
south-west of Ireland, where they 
appear every summer in considerable 
numbers. The body is deep and 
almost hump-backed, and the dorsal fin : 
is long and bears spines on the anterior half. There is a 
black spot at the shoulder just where the lateral line 
begins, and the eye is large, but the most typical 
characteristic is to be found’in the arrangement of the 
teeth. In front are a number of small conical ones, 
and at the side of each jaw are flat molars for grind- 
ing up the food that has been caught and held by 
the first set. 


ANOTHER species, which closely resembles the above in 
its habits and distribution, though it is by no means 
so common, is the black sea bream, or old wife (Cantharus 
lineatus). This fish has been caught up to a length of 
twenty inches off our coasts, and is distinguished from 
the common sea bream by having no molar teeth and no 
black mark on the shoulder. 
It is easy to distinguish the gilt-head (Pagrus auratus) 
from its relatives on account of the crescent-shaped 


PUG OF THE OCEAN 


Ray’s bream bears a most st 
eye, to the flattened face of the pug or 
oddity, 
native in wa 


artling resemblance, in the absence of snout, the aem 
1 he high, domed, intellectual-seeming forehead and the large, glaring 
turned mouth; f f 1 Pekinese dog. Nor is this its only recognizable 
* ic tai fi itudinous scales. 1 
witness the crescentic tail, ragged fins and multitudir h 
Ww rmer waters, but seems to migrate regularly to Britain and even farther north. 


эе 
— 
у 


N. Kingston 


WIDE-EYED BREAMS 


More typically piscine in shape than any other of the fishes 
illustrated in this chapter are the sea breams pictured above, 
but ev these comparati normal fish have distinctive 
peculiarities. Notice, for instance, the deep, , almost hump- 
backed body, the large eyes, and the strong dorsal fin spines. 


golden streak between the eyes which gives it its name. 
It reaches the North Sea, but is never very common 
round our shores, its chief haunts being the Mediterranean 
and the eastern Atlantic. The only other species of sea 
breams that are at all common are the Spanish bream 
(Sparus bogaroveo) and the pandora (S. erythrinus). 
Their distribution is very similar to that of the other 
breams, and they may be encountered any time in the 
summer south of Ireland. 

Ray’s bream (Brama уай), a member of the Cory- 
phaenidae, is very remarkable-looking and could hardly 
be mistaken for any other fish. The body is compressed 
and oval; there is no projecting snout and the mouth- 
cleft is oblique, so that the forward end 
assumes a “ pug-nosed " appearance. 

Finally, mention may be made of 
the flying fish, which, though accounted 
tropical creatures, do sometimes wander 
into British waters. They do not 
actually fly like birds, but skim the 
water by a movement of tail and 
pectoral fins. The two British species 
are Exocoetus volitans and E. evolans. 
They average something like a foot in 
length, though the former is usually 
larger and also has a longer tail. 
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Wonders of Insect Life. 28 


COLOURED ANTS OF MEADOW AND GARDEN 


'OMETHING of the fascinating story of the ants is told in an earlier chapter, but in addition 

to the wood ants—the “ communists of the woodland ant-hill "—there are many other 

ant species to be found in our countryside, quite as remarkable and interesting to watch, 

though perhaps less easy to find in large communities. This'chapter tells іп particular 
of the negro ants and their red enslavers 


N pages 264-267 a comprehensive account is given 
of the life of the wood ant, which is there chosen as 
typifying in its habits the features common to most 

of our ants. It must be realized that we have some 
thirty species of ants, and, although many of them are 
difficult to distinguish from their nearer relatives, others 
can be identified at a glance. Anyone who has ever 
lived in the country knows that there are “red ants " 
and “black ants,” but the classification seldom goes 
further than this. In every instance appearance is not 
the only way to tell one species from another, for no two 
species are quite alike in habits and manner of living. 


Some are predacious and some are vegetarians, while ` 


some are habitually found as slaves of other species. 


SWARMING MYRIADS 


When the ants swarm, a phenomenon occurring usually on a hot 
day in late summer, they come in their thousands from the nest 
and rush wildly hither and thither on the surface, the winged 
males and females taking to the air for a brief flight. Below 
we see the swarming of a nest of brown meadow ants. 


Ж, gr; 


Photos, H 


One of the commonest is the negro ant (Formica fusca), 
a small species in which the normal workers are about 
half the size of those of the wood ant. This is the common 
" black " ant of the woodlands and of the open, too, 
wherever there is shade with a fairly damp atmosphere. 
This ant is often enslaved by the blood-red ant (F. 
sanguinea), a large, fierce, predacious species, which 
apparently is practically unable to look after its own nest. 


TRIAD OF ANT CASTES 


The three castes of an ant community are all seen above, the 
species shown being Acanthomyops flava. The female (top) is far 
er than either the male (bottom left) or the worker (bottom 
ght). Notice that the two former are winged, while the worker, 
as is the case with all ants, is wingless. All are x 4 approx. 


The workers of this species make properly organized raids 
into the nests of the negro ants, and carry off the worker 
cocoons of that species into their own nest, where they 
are either eaten or else allowed to hatch out into adults, 
when they assume in the normal way the duties they 
would perform if they were in their own nest. Thus it 
comes about that the eggs, larvae and cocoons of the 
blood-red ants are tended by the imported slave-workers * 
indeed, it is thought that the larger species is incapable 
of looking after its own young. The queen of sanguinea, for 
instance, has become so degenerate a mother that she is 
actually unable to rear her own brood, and she, therefore 

either takes possession of a part of the nest in which she 
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was herself reared, or enters 
the nest of the negro ants. 
Here she kills off any negro 
workers that attack her, and 
collects a few pupae, which 
soon hatch into workers, 
These youthful negro workers 
tend the young which the 
intruding queen produces, 
and in the end the nest 
may gradually be converted 
into a colony of sanguinea. 
It must be understood that 
there is no enmity between 
the slaves and their masters, 
except, of course, during a 
raid on a negro nest. The 
slaves are well cared for, and 
are even carried about if the 
masters decide to change 
their nest. In some cases it 
appears that the negro ants 
never leave the nest at all, 
but spend their entire lives 
in slavery ; in others, they make joint excursions with 
their masters. When the negroes live by themselves 
they build their nests almost entirely underground, making 
no visible earthen mound. In their nests they keep 
aphids of the species which live on roots. They are 
general feeders, consuming both nectar and insect food. 
A " black " ant familiar in our gardens, the species 
whose winged males and females are most often respon- 
sible for those great swarms which disturb our out-door 


THE QUEENS ARRIVE 


A commotion has been created on the outskirts of the ant 
community by the arrival of several winged individuals, young 
queens that have newly emerged from their pupal state and are 
now preparing to fly. Despite the hubbub, a few conscientious 
toilers are still carrying their burdens of earth. (x r1). 


Photos, M. H. Crawford 


ANT MERRY-GO-ROUND 


Running round and round in apparently endless pursuit of 
their fellows, these ants look as if they are taking part in some 
mysterious game or ritual—as indeed they may be, for they 
are celebrating the appearante of the winged males and females, 
of which several can be discerned in the picture. (х 14). 


activities on sultry days in midsummer, is the insect 
known as the small black ant, or garden ant (Acantho- 
myops nigra); actually, its colour is a very deep 
blackish-brown. In size the workers vary from three to 
five millimetres long. Аз in all the ants, those workers 
that emerge first, when the nest has just been founded by 
the young queen, are smaller than the others, and it is 
not until the second batch appears that we find workers 
of normal size. The reason for this variation in size is 
that the first ants of any 
new nest are fed solely by 
the female, from her own 
mouth, and she has no time 
to fetch food. When these 
ants have grown to maturity 
they at once set to work to 
feed the larvae of the second 
batch, and the latter conse- 
quently profit by the greater 
nourishment. The small 
black ant shows this varia- 
tion in the size of the 
workers especially well. This 
species raises mounds above 
ground when it builds in 
the fields—and sometimes 
on our lawns, if it gets 
the chance—but it is equally 
at home in a nest whose 
roof is a flat stone or a rotten 
tree-stump. By turning 
over the large, loose, flat 
stones such as one finds in 
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than the others їп this respect. The red ant is subjected | 
to much division into sub-species by some entomologists, 
but these need not worry the rambler. 

Regarding the house ant, this is a small species that | 
has been introduced from abroad; the worker is only 
one-twelfth of an inch long, and the species’ Latin name 
is Monomorium pharaonis. In houses these ants may 
become a real pest, swarming in sugar and fat and other 
articles of food, raiding __-- 
them from their vast nests, 
which are situated be- | 
neath the floor or in 
the cracks between the | 
bricks of the walls. 

Ants belong to the 
super-family Formicoidea 
of the Hymenoptera, and 
there are several sub- 
families, divided according 
to the way in. which the 
waist is made up of other 
segments, and by the 
presence or absence of a 
sting. The Camponotinae 
contain the wood ant, the 
blood-red ant, and the 

' small black ant, while the 
Myrmica species аге 
characteristic of the sub- 
family Myrmicinae. Our 
other species belong chiefly 
to these two groups, 
though we have rare 
species of several smaller 
groups of ants which are MASTER AND SLAVE 

E Here we see, enlarged about three 
chiefly found abroad. and a half times, worker ants of 

At the bottom of this poivre dor ae rm 
page are to be seen two The former is in the habit of 
of the many species of потези carrying off its pupae 


beetles which inhabit ants’ ^ which are then reared to adult: 


7 | 5 Slaves i iders’ nes 
J. J. Ward nests. Most of these hood as slaves in the raiders’ nest. | 


| 
MILKING THE APHID HERD beetles are highly modified in one way or another, 
On the ant equivalent of high mountain pasture—the stem of : : * f ; ; 
a creeper growing on а wall—these worker ants аге “ milking” especially in the antennae, as is the case with the left- 
a herd of aphids. This they do by tapping with their antennae specimen illustrated, Claviger. - у 
the projections in the end of the aphids’ abdomens, and then hand specim 5 , Claviger. 
drinking the honey-dew which is exuded. ( 2). 


ET z DEDE puni - jets 


places where there are quarries we can often find great 
numbers of this ant's nests in quite a small area. | “| 
The builder par excellence of earthen mounds, bothonthe | | 
downs and on rough fields, is the yellow ant (Acantho- 
myops flava), and in the mounds of this species the | 
long axis always runs east and west, for the simple reason 
that the maximum surface is thus exposed to the sun 
during the hottest part of the day. The red ant (Myrmica | 
rubra) also builds a mound, though it may make its nest | | 
beneath a flat stone, if one is at hand. — This is the ant 
that is the host of the large blue butterfly (see page 1108), E і 
carrying the caterpillar into its nest, feeding it оп its own и. Ben: — NEC EE ; 
young, and obtaining in return a plentiful supply of GUESTS OF HONOUR 


j 3 Amongst the apparently non-paying guests which may be fo 
honey-dew from the glands of the caterpillar. Many in the nests of our ants are the two beetles seen above, Pines | 
other species of ant tend the caterpillars of blue butter- of the genca үре” (left) and. Суға. "Neither of them is 
н 1 I B с У ет discovery may require continual searching i 
flies in one way or another, but this species goes farther the nests of those ants they favour. Both are highly ава ван 
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The Life of Our Seashores. 20 


CRABS & OTHER CREATURES OF THE BEACH 


PERHAPS the best-known because most noticeable of the fauna of the seashore are the crabs, 


and in the chapter below we encounter a number of British speci 


. Also dealt with 


in the chapter—the last of the Seashore section—are the hoppers and some marine worms 


N pages 410-412 the life history and general сћаг- 
acteristics of the crab are described. In addition 

to the shore crab (see illustration in page 410), 
the commonest of British crabs, there are several kinds 
which the seashore rambler is likely to encounter, and 
а brief note of some of these will help in identification. 
First, there is the curious little hermit crab (Eupagurus 
bernhardus), whose strange association with certain sea- 
anemones is described in page 290. This crab has 
developed no armour of its own upon the abdomen, and 
so has to take possession of the home that some other 
creature has deserted. Generally it chooses the old shell 
of some gastropod mollusc, such as the whelk, and the 
abdomen of the crab is spirally twisted to accommodate 
itself to such a domicile. As the hermit crab grows in 
size it has to find itself a larger shelter, and in trying and 
testing the prospective shell it exhibits the most minute 
discrimination. First, it picks up the shell with its 
pincers and feet and examines the outside all over ; 


then it thrusts its forelegs inside and probes every corner. 
Being at length satisfied, the new tenant whisks itself 
inside with great speed and settles down to the normal 
routine of life again. 

Hermit crabs are commonly found in rock pools 
between tide levels, and sometimes, when two have 
adopted the same pool, energetic fights may be wit- 
nessed ; this pugnacity has earned them the alternative 
name of soldier crab. Like lobsters and crayfish, they 
have a very varied diet, anything in. the way of animal 
food being greedily taken, while occasional acts of canni- 
balism have been seen. 

Of the other British species of crabs most live in 
moderately deep water just removed from the inter-tidal 


TASTY CRUSTACEAN 
The horrific aspect of the live edible crab, Cancer pagurus, gives 
no indication of the tastiness of its meat, though within that 
hard shell there is an abundance of pleasantly flavoured flesh, 
This species dwells in comparatively deep waters and is caught, 
like the lobster, in pots; large ones reach a width of one foot. 
N. Kingston 


HOMELESS HERMIT 


The hermit crab, photographed above without the whelk or 
other shell which is its almost permanent abode, can be seen to 
be divided into two parts—the well-armoured front half, and a 
pathetically vulnerable hind portion, to protect which the 
mollusc's shell is used in the way illustrated in page 290. 


zone. The edible crab (Cancer pagurus) is found in much 
the same places as lobsters and is caught similarly in 
pots. Large specimens may weigh as much as twelve 
pounds and measure twelve inches across. Then there 
is a large range of spider crabs (Матаае), many of which 
are to be found round our shores. A typical example 
is Macropodia longirostris, which has the characteristic 
long and slender legs, the two pincers being very little 
thicker than the rest. A larger species occurring on 
our south coasts, Maia 
squinado, is sometimes 
eaten in spite of its thick 
shell. These kinds are 
adapted only for crawl- 
ing along the bottom; 
others, the swimming 
crabs (Portunidae), have 
developed the last legs 
into the shape of paddles. 
А good example of this 
type is the velvet fiddler 
crab (Portunus puber), 
illustrated in page 412, 
whose body is covered 
with a pile of soft hairs ; 
the colours of this crea- 
ture when alive are a 
mixture of brownish-red 
and blue, but these 
quickly fade after death. 
Another curious species 
is Corystes cassivelaunus, 
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which from the mask- 
like markings on the shell 
has been called е 
masked crab. The body 
of this crab is elongated, 
and the male has much 


bigger claws than the 
female. The two long 


antennae should also be 
noted; these can be 
fitted together: to form 
a breathing tube when 
the creature is buried in 
the sand. 
Coming 
branch of 
that is very abundant on 
sandy shores, we find a 
number of close relatives 
of Gammarus, the fresh 
water shrimp (see pagi 
1408), whose habits have 


to another 
crustaceans 


become almost terrestrial. 
The two commonest, th« 
sand-hopper (Zaditrus 
saltator) and the shore-hopper (Orchestria gammarellus), 
may often be seen in clouds at the margin of the waves, 
and, as one walks along the shore, each footstep will 
put up swarms of these tiny creatures, which leap and 
drift along in front like wind-driven foam. Their 
burrows may be found all over a sandy shore and 
in the adjacent fields and gardens, and specimens may 
be captured easily by digging. Upon examination 


MASKED SPECIES 


One of the less common seashore crabs is the masked crab (below), 
so called from markings on its shell which sometimes resemble 
a mask. This specie more notable, however, for its extra- 
ordinarily lengthy pincers and for its long antennae, the latter 
used as a breathing tube when the crab buries itself in the sand. 


H. Bastin 


the hoppers will prove to 
be typical amphipods 
(i.e. small crustaceans 
with two sets of limbs, 
for swimming and for 
jumping), . like Gam- 
marus, which they 
closely resemble in struc- 
ture and in their jerking 
method of progression. 
Few sea fishermen 
have not had the tiring 
experience of digging for 
lug-worms. Тһе lug- 
worm (Arenicola) per- 
forms the same service 
for the sea floor as the 
earthworm does for the 


LUG-WORM LENGTH 
The lug-worm, seen above 
about life size, not only 
performs the useful service 
of refining the sand of the 
seashore, but is also the 
stock bait of the inshore 
sea-angler. 


soil, and is, in fact, a member 
of the same phylum, the 
Annelida. Nobody can have 
failed to notice the loops of 
sand which have been cast by 
this worm during the refining 
process that it performs. It 
lies in the sand in the shape of 
a U with its head and tail 
pointing upwards; the par- 
ticles are taken in, all organic 
matter and food removed, and 
the refined matter passed out 
again at the surface. It has 
been estimated that on some 
parts of our coasts there are 
about 82,000 lug-worms to the 
acre. They are easily identified 
by the double row of scarlet 
branċhiae on the central por- 
tion of the body. 
The varieties of 
‘worms are innumerable, and 
here we can indicate only a 
few of the commonest or most 
remarkable species. Terebella 
is another annelid, which 
builds itself a tube of sand 
and fine particles all cemented 
together by a gummy secretion 
from its own body. At the 
top is a sort of flower-head 
of smaller tubes concreted in 
the same way. In this tube the 
worm passes most of its days 
safe from surrounding dangers. 
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marine 


SPINY SPIDER CRAB 


The small pincers of this crab, Maia squinado, make swimming 
an impossibility, and this and related species have to be content 
with crawling on the sea bottom. 145 long, thin legs and its 
rough, almost circular body, together with its crawling habit, 
account for its popular name of spiny spider crab. 


There is not, as people sometimes think, any physical 
connexion between the tube and the worm, and the 
latter has been observed to leave its shelter and move 
about freely in the water. The processes of breathing 
and feeding go on, of course, at the branched end of the 
tube, where the branchiae and mouth protrude, 


TEREBELLA'S TUBE 
The flower-like object seen protruding above the wet sand in this 
photograph is one end of the tube of sand grains and stony 
particles which the marine worm Terebella constructs to serve as 
its home, gluing the particles together with a bodily secretion. 
Through this the little creature breathes and feeds. 
M. Н. Crawford 
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AVIAN COURTSHIP 
Тһе two photographs above show some teatures ot the courtship 
of the fulmar (upper photo) and the bonxie (lower photo). In the 
case of the fulmar, the purple inside of the mouth is the object 
displayed to the prospective bride, while the cock bonxies parade 
their fine feathers on a specially-chosen patch of ground. 


in this respect even the fulmar. The bird is black above 
and white below, with pale greys where the two main 
areas meet. The bill is of the type found in all the 
petrels and shearwaters, having an elongated tunnel 
over the nostrils. The food of this species is planktonic 
for the most part, and, like the fulmar, it eats sorrel 
when on land, this being apparently a natural corrective. 
A single white egg, smaller than that of the fulmar, is 
laid in the burrow in May or June, and the young bird 
is a ball of bluish down. 

Our commonest true petrel is the storm petrel, famed in 
legend and story as the “ Mother Cary’s chicken " of the 
old-time sailor, who was said to consider it an omen of 
foulweather. Thislight, delicate, sooty-coloured bird, with 
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a white bandacrossits rump, 
will followa ship for hundreds 
of miles; in general appear- 
ance it reminds one of the 
house martin. It is a small 
bird, only six and a half inches 
long and with a wing-span of 
less than a foot. Like the 
two species just described, it 
nests in holes, laying a single 
white egg with reddish 
speckles. In Britain there are 
colonies off the Scottish and 
Irish coasts, in South Wales 
and off the Scillies. The 


‘young, as in the other species, 


are fed on regurgitated oil. 

Members of the 
family as the gulls and terns, 
the skuas in general build 
look like brown gulls. They 
live by victimizing the gulls, 
which they chase until they 
disgorge the fish they have 
swallowed ; the skuas then 
swoop down and snatch the 
fish before it reaches the 
surface of the sea. The 
great skua, or bonxie, as it is 
called in the north of Scot- 
land, is à brown bird about 
the size and build of a her- 
ring gull, with the rounded 
tail characteristic of the 
skuas. The name skua is a 
transcription of the bird's 
cry. Itis very noisy ,jyyt tering 


same 


TINY SHEARWATER 


Below is a Manx shearwater— 
a curious little bird found in 
several localities round the 
Trish Sea, though not now in 

the Isle of Man. 


J. Clegg 


+ 


terrifying sounds as it pur- 
sues its victims. 

The Shetlands are the 
breeding headquarters of 
this bird, and there it is 
the king among the local 
species, attacking and driv-. 
Ing away large birds of prey 
and thus, unwittingly, pro- 
tecting the sheep as well as 
other smaller birds. The 
skua itself will sometimes 
kill small birds and also 
eats refuse of any sort, and 
the eggs and young of gulls. 
In defending the nest it. is 
courageous, swooping down 
and striking at intruders 
with its claws. Two eggs, 

. brown with darker mark- 
ings, are laid in a rough 
hollow in the ground, lined 
with grass or heather and 
surrounded with the remains 
of small birds and the dis- 
gorged pellets of undigested 
food. The birds are sociable 
amongst themselves, and 
have a special area where 
they congregate daily. This 
patch of ground is worn 
bare in spring by the con- 
stant parading of the cock 
birds as they show them- 
selves off to the females; 
they raise their wings to 
display" the white patch on 


PETREL PAIR 


The two storm petrels seen below 
are typical of this curious little 
bird. One of the smallest of our 
water birds, it cannot walk, and 
flies directly to and from its nest. с 1 6. E YEA 
J, Cleag т я а i А 
Thomson; Н. №. Southern 


don 


LIGHT AND DARK 


Two forms of the Arctic, or, as it is sometimes called, Richardson's 
skua, are commonly met with—a light (upper photograph 
above) and a dark (lower photograph), and there is a complete 
range of intermediate forms. The light individual here seen is 
inspecting her eggs before settling down after a brief absence. 


the primaries, posing and stalking to and fro in their 
efforts to attract attention. 

Known also as Richardson's skua, the Arctic skua is a 
bird that has two phases, a light and a dark, the former 
apparently replacing the latter as we go farther north- 
wards, The dark phase looks like a smaller, much more 
graceful, long-tailed bonxie. Like the great skua, the 
Arctic skua nests in colonies, on the moorlands, in the far 
north of Scotland, the Orkneys, Shetlands and Hebrides. 
The nest is the same type of grassy hollow, and the eggs 
are olive-green or olive-brown, commonly only two in each 
nest. The adult bird will attack intruders in the same 
way as the great skua does, but more usually shams injury, 


struggling along on the ground with one wing held as 
1M* 
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BONXIE BULLY 

One of the finest of all our sea- 
birds, the bonxie or great skua 
lives, like all the skua tribe, chiefly 
at the expense of gulls, chasing 
them and forcing them to disgorge 


ECIAM 


њи. пп ч 
Photos, G. К. Yeates 


fish, which it then eats. Above, 
a female bonxie is seen approach- 
ing her eggs. The long wings and 
heavy build help to make the 
skua a mixture of gull and falcon. 


though damaged, in an effort 
to draw the stranger away 
from the nest. 

Many of the forms of plumage 
which this bird assumes are 
very beautiful, for the paler 
northern form is white on the 
neck and underparts, some- 
times cream on the breast, and 
rich brownish above. The 
underside may be entirely of 
a pale chocolate colour ; all the 
forms, whatever their general 
colouring, have the white 
patch towards the base of the 
primaries. The central tail 
feath erg of the Arcticskua are 
some three inches or so longer 
than the others, but this feature is not so noticeable as 
it is in Buffon’s skua. 

Also called the long-tailed skua, this bird is a rather 
rare passage migrant, easily distinguished by the great 
length of the central tail feathers, which project some 
six to nine inches beyond the rest of the tail. It is rather 
tern-like in appearance and behaviour and, apart from the 
great length of the tail, is our smallest skua. There 
is some evidence that the tail-streamers can be held in a 
curve without being blown straight by the wind when the 
bird is moving slowly and when it is at rest. This species, 
in its native northern breeding haunts, is not entirely 


piratical, being predacious 
and even eating berries and 
other vegetarian matter. 
The last species that visits 
our shores—rather more often 
than the long-tailed skua— 
- is the pomatorhine, or twist- 
tailed skua. This bird earns 
its second name by the 
extraordinary way in which 
the two central, elongated 
feathers of the tail are twisted 
on their shafts, so that they 
are almost at right angles to 
the rest of the feathers ; 


HEN GREAT SKUA 


Covering her newly-hatched 
chick with one wing, this mag 
nificent hen great skua (below) is 


obviously capable of living up 

to the species’ reputation for 

ferocity in defending its young 

Notice in particular the white 

wing bar, powerful beak and th: 
dark plumage 


Xm 


these two feathers are rounded, not pointed. The twist- 
tailed skua is a storm-blown wanderer, and in some years 
is so numerous that specimens, battered and weakened 
by the weather, are picked up in all parts of the country, 
whither they have been carried by the gales. 
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Wonders of Insect Life. 29 


BEES OF PERENNIAL FASCINATION 


SOMETHING of the honey-bee’s story is told in the chapter given up to its humble-bee cousins 


(see page 155), but below we have an amplified account of those activit 


d ways of 


life which have excited the eager interest of so many generations of philosophizing students 


of Nature. 


Though known in part to almost everyone, the facts retailed in this final 


i Study of insect behaviour are such as to bid defiance to familiarity 


LTHOUGH the honey-bee is known to most people 
A as a domesticated insect only, it is found in many 
places in a wild state. It should be noted, how- 

ever, that most of the wild nests are the results of swarms 
that have escaped from captivity. These nests. are 
situated usually in hollow trees and may take up an 


> 


НОМЕУ-ВЕЕ'5 МЕАРОМ 


Above, very highly magnified and flattened in a microscope slide, 
is the instrument with which the honey-bee defends itself, and 
whose sharp point most people have felt at one time or another, 
The two lower stylets, each with finely serrated tip, close up to 
form a sheath, along which the sting (above) slides to and fro. 


J, J, Ward | 


enormous amount of space; they are very strong and 
last, if undisturbed, for a great number of years in the 
same tree. There are instances of nests spreading for 
ten feet or so up the inside of a pine tree, with the three 
entrance holes some feet apart, one above the other. à 

The economics of the honey-bee have been the subject 
of innumerable books, not only by professional bee- 
keepers, but also by philosophers and entomologists in 
every age and clime. Many have tried to sce in the 
honey-bee an example of an animal that is possessed of 
reason and memory, but, astounding as the behaviour of 
the insect may at first appear, it is probable that all its 
actions can be explained without our having to credit the 
bee with a definite intelligence. 

NYONE interested in the honey-bee may not only 
A devote a great part of the leisure of a lifetime to 
reading the literature on the subject, but may find ample 
opportunity to study the insect. Except for some unfor- 
tunate people to whom they apparently take an immedi- 
ate and incurable dislike, no one need be afraid of bees, 
provided that he moves gently and does nothing calculated 
to alarm the insects. A person may stand quite close to 
the entrance to the nest for hours without being molested. 


One of the first things that will strike the watcher is 
the way in which each bee is detailed for some definite 
piece of work, as can be noticed even without seeing 
inside the nest. At the entrance to the nest, for instance, 
there will be some bees whose business it is to fan the air 
in and out. Standing with their bodies raised high on 
their legs, they move their wings rhythmically at great 
speed, driving out the foul air and sending a stream of 
clean, fresh air into the nest. Others are awaiting the 
arrival of workers that have been foraging—fetching 
nectar or pollen from flowers, it may be, many hundreds 


‘ies 


TUNI UN 


BUSY AT WORK 


This picture discloses a bee scrambling over the petal of a flower 

in search of pollen or nectar which it can turn to its own uses. The 

fine hair-brushes on the legs are beautifully shown ; it is with 

them that the bee collects and carries the pollen. Notice also 
the clawed feet with which it clings so firmly. (X 3). 


J. T, Roberts. 
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mentioned, claims their undivided attention whilst they 
are so occupied. | 

The division of the bees into castes is very obvious. 
First, there is the queen—one active queen for each nest. 
Then there are the males, or drones as they are called. 
These latter are large, long-bodied bees with a noisy hum, 
which appear only at certain times of the year and, 
once the duty of fertilizing the queens 15 over, 
disappear, to die a lingering death, or to be killed by the 
workers, which make up the vast mass of the nest's 
inmates. Workers, as explained in Chapter т of this 
section (see page 27), are females in which the sexual 
organs have never developed. 


GRUB that will become a queen comes from an o 
nary egg, exactly similar to that which will prodi 

a worker; its royal destiny is governed simply by the 
way in which the grub is fed after hatching. The grub 
destined to queenship hatch from eggs that are laid in 
especially large queen cells; in these the grub is aln 
buried in the rich food known to bee-keepers as “ royal 
jelly." Eggs from which males will come, however, di 
from the normal ones, and they are always laid in cor 
that are slightly larger than the normal] combs in м 
the workers will be reared. 

During the winter bees remain more or less inacti 
and those that are tempted out by warm days often рау 
the penalty of their rashness—the shortness of the day 
catches them while they are still far from home and tl 
die of exposure. When spring comes the nest begin 
get active again, and even before many bees are ab 
one can tell, by listening to the ever-increasing hum ! 
within, the amount of activity that is going on. 

1 


U 
Q may be several of them in the nest still young 
unfertilized when “swarming ” starts. This phenome 
consists in the dividing of the inhabitants of the 
into two parties, one of which sets out em masse, s 
rounding the old queen, to find a new home ; it takes p! 


ENS are produced in the early summer, and ther 


Metcalfe 
COMB IN THE MAKING 


This remarkable picture shows a swarm ot 
bees that have made their nest in the open, 
hanging their first combs from the spot where 
the queen alighted after her flight from the 
hive. The wonderful, regularity of the comb, 
its solidity and strength, and the great mass of 
worker bees around it are seen far better than 
could ever be the case in a hive. 


of yards away. A careful look-out is 
kept for enemies, and at the door there 
is a special guard whose business it is to 
deal with intruders such as wasps and 
parasitic insects that may try to force 
an entrance; these are stung, if 
possible, and carefully carried away. 
The maxim of cleanliness in the home 
is one that appeals especially to the © с. љоњ 


honey-bee, and any particles of dirt and CASTES OF THE BEE COMMUNITY 


refuse that may accumulate within the и LI e LUE Sirs Men as is clearly evidenced by this 
1 g ee 5 rone, the fertile ma ~ їп iddle is 
nest*are carefully removed by workers, worker, unfertile female, small-bodied and аа, е ш ни dee 


a task which, like those already queen, large of body, with less strength of wing than the worker. In the case of 


the worker, the long tongue is scen projecting in front of the face, 
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in the early summer, usually in June. The young queens 
are carefully guarded by workers until swarming has taken 
place. Not only are they forbidden to make their way 
out to freedom, but the old queen is prevented from 
having access to them, for it is an outstanding character- 


istic of a queen bee that she will always fight to the death 
with another queen. 


AS soon as the old queen and her swarm have left the 

, nest the young queens аге allowed out. Once 
fertilized, any one of them may come back and be 
allowed to take over the duties of queen in the nest, and 
she will at once make her position secure by destroying 
all her rivals. Until swarming time comes round the 
following year, in fact, she is queen in her own nest, 
though it must be admitted that her life is nothing but a 
continuous process of egg-laying. In her prime she can 
lay an average of twelve hundred eggs a day, but after 
the second year this rate usually decreases, and she is 
superseded by a younger queen ; she can, however, live 
for four or even five years if left alone. In contrast to 


SOLID SWARM 


The spectacle seen below, though a fairly common one in the 
country during early summer, is none the less amazing and awe- 
inspiring. [t is a swarm of bees—a solid, teeming mass of 
workers crowding round the hidden queen whom they have 
followed from the parent nest. 


€. Ponting 
Dm 


BACK TO THE HIVE 
Above, a mass of bees is returning to the empty hive in which 
their queen has decided to settle. Heads down, and with 
impressive purpose in their attitude, they forge ahead to be near 
the queen, ready to start the establishment of the new régime 
now that she has chosen her home. 


the single queen, the nest contains anything up to а 
hundred thousand workers, to say nothing of drones and 
young queens which may also be produced in emergency. 
In conclusion, it may be stated that the behaviour of bees 
is the same whether they be “wild” or “cultivated.” 
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The Flowers of Our Countryside 50 


MORE FLOWERS OF THE WASTE PLACES 


OPENING with an account of the colt’s-foot, one of the earliest signs of spring’s return, this | 
concluding chapter proceeds to deal with such plants as the sea aster, elecampane, | 
ploughman's spikenard, butter-bur, burdock, tansy, nipplewort and the teasels—all of 
which may be found growing on sites left unmolested by human activity 


T all times of the year various members ot the ın the middle of the cleft base. The undersides are 

order Compositae are among the most conspicuous closely matted with white down, and when a strong wind 1 

of our flowers, and even in winter this holds good. blows all the leaves over together a patch of colt's-foot 
When the earth is at its barest, and especially in those turns from a dull green toa brilliant, glistening whit: 
waste places where little grows except in the height of In former days colt’s-foot was much valued as a remedy | 
summer, one may see in the months of February and for coughs, hence its generic пате, Tussilago, tussis bein 
March, and sometimes even earlier, the golden masses the Latin for cough. 
of the colt's-foot blooms. These flowers at first sight Some members of the daisy group are discussed else 
appear to be composed of ray florets only, but actually where in this work (see pages 427 and 1175), and her: 
the plant is a member of the daisy group, in which both we describe yet another, the sea aster, or sea starwort 
ray and tube florets are present. The colour, however, (Aster tripolium), our wild representative of the aster 
of both sets of florets is exactly similar, 
namely a brilliant light yellow, and the 
ray florets are long and very narrow. 

One remarkable point about this plant 
is that the flowers appear a long time 
before the leaves. They are borne on 
long scapes, which are slightly hairy and 
have numerous small, lanceolate bracts 
allthewayup. The flowers are succeeded 
by a mass of white pappus, and it is not 
until this has disappeared that the leaves 
put in an appearance. These leaves 
grow to an enormous size; they are 
roundish, but the margin is broken at 
intervals into points, the actual shape 
being heptagonal, and the stalk appears 


EARLY COLT'S-FOOT 


One of the most welcome flowers of the spring, 
the colt's-foot is remarkable for the appearance 
of its flowers long before there is any sign of 
leaves. The flower-stalk is thickly clothed with 
hairy. bracts, as seen in the picture below ; and 
the flower-head is of normal composite type, 
with all its florets of a clear, bright yellow colour. 

Photos, . Hosking 


SEASIDE ASTER 


Common on many parts of our coasts, the sea 
aster or sea starwort, as it is sometimes called, 
is very similar to the Michaelmas daisies of our 
gardens, though its foliage and stems have that 
glaucous, succulent look commonly associated 
with maritime plants. The leaves are simple 
lanceolate and stalked, and the flower-heads 
are purple with a yellow centre. 


and Michaelmas daisies of the gardens. 
This is an easily recognizable plant, for it 
is exactly like a small Michaelmas daisy ; 
it is common on salt marshes and cliffs. 
The flower-heads have purple ray florets 
with a centre of yellow tube florets, 
and the whole plant, like many seaside 
species, is succulent and smooth. Though 
the specimen illustrated is rather stunted, 
this species growstoaheight of two or three j 
feet and flowers throughout the summer. 
1544 
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4. Hosking 


STIFF SPIKENARD 
A plant of the dry places, especially -copses and hedgerows, the 
ploughman’s spikenard is a stiff, upright species, with a branchin, 
stem that bears a large number of cylindri heads of florets, 
the majority of which are of tube type. In the illustration above 
the flower-heads have partly gone to seed, leaving a mass of pappus. 


g 


Another genus which is also well represented in the 
garden is Inula, and one of the garden species which the 
rambler may come across—nowadays it is considered to 
be only an escape and not native—is the fine elecampane 
(I. helenium), which has very large yellow flower-heads 
and great, clasping, pointed leaves. More widely 
distributed, though nowhere very common, is the plough- 
man's spikenard (Z. conyza)—not the spikenard mentioned 
in the New Testament—which may be found in dry 
copses and the more bushy parts of the downs. Its tall, 
coarse stem bears a number of large leaves and the 
flower-heads appear to consist entirely of tube florets ; 
the ray florets are present, but are very small and narrow. 
The colour of the heads is yellow, and the whole plant is 
often rather rusty-looking, especially on the bracts that 
clothe the flower-heads. Ploughman’s spikenard is not 
found north of Yorkshire and Westmorland. 


ARGE leaves are a feature of many composites, and those 

of the colt’s-foot are rivalled in size by the leaves 

of the butter-bur, a plant that in many ways resembles 
it. The two were once placed in the same genus, but the 
butter-bur is now called Petasites vulgaris. Its leaves are 
rather more heart-shaped than those of the colt's-foot, 
and more pointed, and the flówer-heads are very numerous, 
all being borne on one strong, thick scape, which has a 
number of large bracts. The florets are pinkish and very 
tightly massed in each head, all the florets being of the 
same type. This plant, like the colt’s-foot, sends up the 
leaves after the flowers, and they grow to as much as 
four feet across. When once established, it isa difficult 
weed to get rid of, impoverishing the soil and preventing 
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the growth even of shrubs if allowed to spread. Two 
cultivated species are said to be valuable to bee-keepers, 
since they provide ample nectar at an early season when 
no other flowers are available. These species, which are 
found naturalized in shrubberies, are the winter heliotrope 
(P. fragrans) and the white butter-bur (P. alba). 


ET another, and a more familiar plant that has 
enormous leaves is the burdock. This is the plant 
whose “ burs ” are so popular with children, for, when 
thrown, they cling to the clothes of the “ target ” and are 
extremely hard to get rid of if the garment happens to 
be a woolly one. Burdock is, as a glance at its flower- 
heads will show, a member of the thistle group, for 
it has purple heads of flowers whose florets are all 
tubular. The bracts of these heads provide the hooks by 
which the burs attach themselves. The leaves are very 
similar in shape to those of the rhubarb, but are 
tougher, and greyish and rough. The plant may grow 
to a very considerable height, and persists throughout 
the winter, even when dead and dry. 

Tansy (Tanacetum vulgare), which was a, very important 
plant in the herb gardens of other days, is another fine 
composite that is easy to identify ; it is a common 
species, fond of damp wayside ditches. The leaves are 
almost as beautiful as the flower-heads, being very large, 
and deeply pinnatifid into feathery, fern-like segments. 
The flower-heads consist entirely of tube florets, and are 
flattened, so that they look like a collection of brilliant 


BIG BUTTER-BUR 
Not to be confused with the burdock, a not very distantly 
related species, the butter-bur inhabits bare waste places and 
railway embankments, and its leaves are similar to those of the 
colt’s-foot. The flowers, however, are very different, consisting 


of numerous heads of pink tube florets on a stiff, thick stem 
5. V. Waters 


~ 


$ 


E. J. Bedjord 


BUTTONS 


The flower-heads of the tansy are like massed yellow buttons, for 
they are quite flat, thick and round, and their colour is partic- 
ularly bright and pleasing. The leaves of this plant, too, are very 
heautiful, more ог less pinnate and with individual lobes deeply 
serrated. This is a tall, stiff, tough plant of the summer waysides. 


yellow buttons on the top of the tall plant. Thé whole 
plant is aromatic, but the taste of the leaves is bitter, 
and one may well wonder at the former popularity of 
tansy as an ingredient of cakes and puddings. 

It has been pointed out elsewhere (see page 1177) 
that yellow is a very popular colour among the members 
of the composite order, and that there is often great 


PRICKLY SMALL TEASEL 


The small teasel, of which the flower-heads and leaves are seen 
below, though a much more delicate, ordinary-looking plant than 
the large, common species, is none the less prickly in appearance, 
and its flower-heads are starry with their bristly bracts. This 
species is often mistaken for a scabious by the inexperienced. 
H. Bastin 


difficulty in distinguishing between some of the yellow- 
flowered members. One that is lairly distinctive is the 
nipplewort (Lapsana communis), a typical plant of the 
woodlands and lanes in summer. Its flower-heads are 
starry, small and conspicuous, and the florets are all of 
ray type, thin and strap-like. The whole plant is rather 
coarse, and the leaves are almost sessile, lanceolate and 
dentate. The radical leaves are of the form known as 
lyrate, being long, narrow and lobed, with the terminal 
lobe very much larger than any of the others. This form 
of leaf is also found in a close relative of the nipplewort, 
the wall lettuce (Lactuca muralis), in which the lyrate 
shape combines with the thin, smooth and shining 
character and often reddish colour of the leaf to make it 
a really beautiful object. The lobes are larger, and the 
terminal] one is often pentagonal, and ends in a sharp 
point. The root-leaves especially have a remarkably 
exquisite symmetry of form, while the stem-leaves are 
not so deeply lobed and are clasping. The flower-heads 
are very similar to those of the nipplewort, but are borne 
on more sharply angled scapes, at the base of which are 
very small bracts. There are rather few ray florets 

We have four other species of this genus, but none of 
them is very common. L. muralis is found in damp 


N Mz 
CLINGING BURS 


Above we see the burs that children delight to throw at each other, 
with such tenacity do their hooked bristles catch into clothes 
and hair. The burdock, the plant which bears the burs, is a large 
composite, its florets hidden by the bristling bracts of the involucre. 
Another name tor the plant is “ wild rhubarb.” 


Н. Bastin 


woods, on walls, and in similar places. The only other 

common species is L. virosa, the stinking lettuce, a very 

tall plant with pale yellow flowers and prickly, glaucous 

leaves. It is found in waste places and on dry banks, 

and the bracts of the involucre have red tips. | 
Nowadays the teasels, which at first sight might be 

taken for members of the composite order, are placed in 
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ап огдег 1 ў 
SERE 9 their own, the Dipsacaceae, whose differences 
ompositae are explained in page 859. We hav 
only one reall ee ons 
eA у common teasel ; it is known as the wild 
Us ied for the epithet wild being explained 
$ Sscientific name, Dipsacus sylvestris, meaning 
the teasel of the d i ni ig Mor. vre 
hon tit e woo land, is rather misleading, for we 
po e 1 ely to find this plant on the hills than in the 
и: S; tisa tall, conspicuous, pale green plant, whose 
ү ms are armed with recurved spines, and whose large 
aves, also hooked along the veins of the underside, 
are in pairs, joining across the stems. The result of this 
i form, as it is called (Latin, connatus, born to- 
gether), is that there is a cup of leaf where each pair 


Н. Bastin; E. A. Botting 


TEASEL TRAP AND TOPS 


The leaves of the common teasel are joined: at their bases so 
that the stem passes througb the middle of each pair. The 
resultant hollow, as seen in the photo below, becomes a water-trap, 
often filled with drowned insects. In the photograph above the 
manner of the teasel flowers’ opening is well shown. 


FOR THE FULLER'S USE 


The flower-heads of the fuller’s teasel are used for fluffing out 

woollen cloth, and no machine has yet been devised that will do the 

job so well. Here we see masses of the specially grown heads, 
tied in bunches to long poles and set out in the sun to dry. 


meets the stem, and in this cup many insects fall and are 
drowned, for the dew and water collect to form a little 
lake at every leaf-junction. It is said that the dissolved 
remains of the insects are absorbed by the plant. 

“As for the flowers of the teasel, these are in a large, 
conical, prickly head: and are of a purplish colour, The 
head comes into bloom from the bottom upwards, so 
that we find a ring of empty receptacles below, then the 
ring of purple flowers, and, above, a cone of still unopened 
buds. The receptacle—it is equivalent to the calyx— 
of each flower is sharply pointed, and there is a ring 
of a dozen or so long, upcurved bracts below the flower- 
head. This feature serves to distinguish the wild teasel 
from the cultivated teasel, better known as the fuller's 
teasel (D. fullonum), in which all the bracts, as well 
as the spines of the receptacles, are recurved, This 
species is still grown in many parts of the West Country, 
the dried flower-heads being used for brushing up cloth 
and making the fibres stand out. No mechanical 
contrivance has ever been evolved that will do this so 
efficiently as the dried teasel-heads. ғ 

The small teasel (D. риозиз) is hairy where the other 
two species are spiny, and the leaves are simple, ovate 
and stalked. The flower-heads droop at first, and are 
smaller, rounder and softer than in D. sylvestris. 
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Our Butterflies and Moths, 25 


EERLESS TRIO OF VANESSIDS 


MONG the most beautiful of our butterflies are those popularly known as Vanessids. 
Some of these are described in an earlier chapter (see page 232), and now we have a 
study of three further species—the comma, painted lady and Camberwell beauty, all 


of which are represented in colour in the plates facing pages 36 and 37. These three 
butterflies make a charming conclusion to the Lepidoptera that in this section have 
passed in procession before our eyes 


5 stated in page 233, the comma butterfly has the 
appearance of a rather tattered specimen of 
a small tortoiseshell butterfly, and, indeed, 
it may be as such that it will first attract the rambler. 
It affects rather more wooded situations, however, than 
the small tortoiseshell, and is far less likely to be seen in 
the garden. A hot, dry woodside, with bramble bushes 
in bloom, is an ideal site, and in such a locality we may 
see a number of commas and notice the brilliant orange- 
fulvous colour of their wings as they fly swiftly past—a 
brightness that disappears when the insect alights and 
folds its wings. The reason for this change is to be found 
in the colouring of the undersides, which are of a more 
or less uniform rich brown—in some specimens very 
dark—without any markings except the white comma 
which gives the insect its name. The variety known 
usually as var. hutchinsoni is almost as common as the 
type. In this the colour of the wings is yellower and 
rather paler, though also brighter, while the underside is 
often suffused with yellowish. 
When they are folded the wings of the comma butterfly 
look like a dried leaf, by reason not only of their colour 
but also of their curious shape. The fore-wings have the 


COMMA AND PAINTED LADY 
Two of the loveliest of our butterflies are the comma *(below) 
and the painted lady (right). Though they are quite closely 
related, they differ widely in the outline of their wings. The 
ragged profile of the comma’s wings is of Nature’s designing and 
not due to wear and tear. as might perhaps be suspected. 
у. Metcalfe; P. Popper 


apical corner almost a right angle, and a huge piece 
seems to have been bitten out of the outer margin, 
while there is a sort of lobe at the rear corner. The 
hind wings have a conspicuous “ tail," which projects 
from the outer rear corner. All round the margin o! 
these wings, on the upper side, there is a brownish band 
of colour, and there are black wedge-shaped markings on 
the fore margin of the fore-wings as well as a few black 
spots on both fore and hind wings. Towards the outer 
margin of both wings there are also some yellowish spots. 

Regarding the comma caterpillar, this is typically 
Vanessid—it should be noted, however, that the. insect 


is not actually a member of the genus Vanessa, but is 
generally known scientifically as Polygonia | c-album ; 
it is covered with the usual long spines, though these 
are not so branched as in the larva of the tortoiseshells. 
The colour is black, but along the back there is a broad 
white stripe, covering more than half of the rear part of 
the insect. This strong contrast in colour is not so 
conspicuous as might seem; indeed, it serves to give 
the caterpillar the appearance of a large bird-dropping on 
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2 leaf or stem on which it is feeding. 
p js a илеше деш and elm are also recorded. 
was a common insect wherever 
there were hop-gardens, but during the early part of the 
present century it began to disappear from many localities. 
About 1923 it once more became abundant in some of its 
old haunts and also in many new ones, and although it 
has Subsequently proved itself to be an insect of most 
erratic occurrence, it is decidedly commoner now than it 
has been for many years. In some places, in fact, it is 
far more often seen then the red admiral, painted lady or 
large tortoiseshell. 
For British entomologists the painted lady is something 
' of a problem; it is certainly subject to frequent and 
widespread migration, and it is thought that it cannot 
survive our winters, so that any specimens we find are 
migrants or the descendants of migrants. Painted ladies 
from the Continent come over here in the spring, and 
breed here, and their offspring are the butterflies we see 
in the later summer and autumn. If these lay eggs, 
however, the resultant larvae cannot survive the winter 
and the stock is again wiped out, for, as indicated above, 


Hop is the usual 


adult specimens of this insect apparently do not hibernate 
as do the tortoiseshells and peacocks. The immigrants 
themselves come to us from North Africa, where the 
insect appears to go on breeding throughout the year, 
and whenever there is any great amount of overcrowding, 
a flood of painted ladies spreads gradually northwards 
and westwards, the outermost fringe of the migratory 
swarms reaching our shores in the spring. Should the 


African breeding grounds become abandoned for any 
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. Ward 


COMMA CAMOUFLAGE 


The caterpillar of the comma butterfly (above) possesses a white 
patch on its back that makes it look very like a bird-dropping. 
The adult insect, whose underside is seen in the two specimens 
in the photograph on the left (note the “commas "), derives 
protection from the ragged, leaf-like contour of its wings. 


reason, it is probable that the painted lady would cease 
to be seen intheseislands. This insect is found, practically 
unchanged, in every part of the world. 

When on the wing, the painted lady, like the comma, 
may at first be mistaken for a rather curious-looking 


LOVELY LADY 
Perhaps none of our butterflies has so lovely an underside as 
the painted lady, of which a specimen ( x 14) is seen below, drying 
its wings after emergence from the pupa. The spots on the 
hind wings are black, the veins are picked out with pale silvery 
brown, and the general hue of the underside is a warm pinkish 
R. Swift 


CAMBERWELL BEAUTY 


КЁ ES 


Ward 


Named alter the London district where it was formerly largely 

found, this magnificent insect, tlle Camberwell beauty, can claim 

to be one of our rarest butterflies. The upper and undersides of 

the wings are remarkably similar, as these pictures show. lts 

actual colouring is indicated in the plate facing page 36. 

tortoiseshell. It is, however, fonder of the open than the 
tortoiseshells, and the general impression it gives us is of 
a pinkish rather than of an orange butterfly. Pinkish is 
the ground colour, but there are black markings over the 
greater part of the fore-wings, broken near the apex by 
two rows of white spots. The rear wings have two rows 
of black spots parallel with the outer margin, and the 
base of these wings is often suffused with brownish scales. 
In varieties obtained by breeding the black markings may 
be reduced, the wings becoming almost entirely pinkish- 
orange, except for the fore corner. The underside is a 
strikingly lovely combination of pinkish and pale silvery 
brown, with white markings on the fore-wings and black 
eye-spots on the hind wings. Black markings also appear 
to a greater or less degree on the underside of the fore- 
wings. On the wing, the painted lady has a habit of 
patrolling up and down the same stretch of country all 
day long, and not even repeated sweeps of the net will 
deter it. It also flies much later in the evening than 
most butterflies, and has even been recorded as coming 
to a light at night. 

Its larva is greyish, greenish or blackish, with a black 
stripe along the back and the characteristic bristles. 
Thistles, mallow, burdock and many other tough plants 
are eaten, and the caterpillars live singly, like those of 
the comma, not in the colonial manner of the tortoiseshell 
larvae. A leaf is spun up to the main stem to form a 
house for the feeding larva, which usually eats away its 
own walls and is, therefore, not much protected. 
Pupation takes place beneath a leaf in the open orin a 
woven-up leaf. 


INALLY, we come to the Camberwell beauty, a butterfly 
named after a district in London where one might 

. now least expect to find it. A true Vanessid—its scientific 
name is Vanessa antiopa—it is an extremely handsome 
insect, and this fact, with its rarity, makes it a real 
prize even for the experienced entomologist. Its 


wings have the same form as those of the peacock, rather 
square in front and very deep compared with their width. 
From the fore to the rear angle of the wings they measure 
over two inches, while the greatest wing-span is seldom 
more than three inches. The wings are brown with a 
chocolate tinge, edged with yellowish beyond à row of 
blue spots on a black ground. On the margin of the 
fore-wings there are two wedge-shaped whitish marks. 

The Camberwell Beauty's underside resembles the 
upper, except that it is a slightly paler brown and has 
faint blackish markings. The caterpillars of this fine insect 


feed on sallow, willow, elm and birch, living in companies 
on a silken web, though they become solitary just before 
pupation. The body is covered with branching spines, 
and the head is divided by a groove down the middle. 
The general colour is velvety black, and the numerous 
hairs and spines arise from white warts. Red-markings 
run along the mid-dorsal line, and on the last segment 
there is a curious disk, which gives that segment a re- 
semblancetothe head. The pupa is pale brownish, marked 
with black and orange, furrowed and rough all over, and 
covered with a mealy powdering which gives it a bloom. 


Ever since it was first discovered, at the beginning of the 

18th century, the Camberwell beauty has been the 
object of admiration on the part of entomologists. About 
1760 it appeared in such swarms, we are told, that it 
was called the grand surprise, and other early names 
were the white petticoat and the willow beauty—the 
former, and a later name, the white-bordered, relerring 
to specimens with the yellowish edging replaced by 
white. Allover England this butterfly has been recorded, 
and also in many parts of Scotland and even in Skve, 
but its appearances are irregular, though in some years 
there are small invasions from the Continent. The south 
coast, not unnaturally, has the most records. 
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The Seasons. 9 


SPRING RETURNS TO THE COUNTRYSIDE 


THe annual miracle of the return of 
cheered and delighted every succe: 


ing after Nature’s long winter sleep is one that has 
ive generation since Man first began to appreciate 


Mu of the seasonal decline and rebirth of vegetation, and it is but fitting that it should 
* the subject of the last chapter of a work in which the whole panorama of Nature 
throughout the year has been gradually unfolded before our eyes 


HEN the calendar tells us that a new year has 
begun, Nature is not slow in reminding us 
: that she, too, is about to embark on another 
period of exuberant vitality. Even in January the 
alder and hazel catkins blow gaily in the breeze, and by 
February the birds are already beginning to show signs 
of mating and courtship. A few flowers are out at all 
times of the year, and even under the snow we may find 
the groundsel, chickweed and an occasional dandelion 
or daisy. „One summer flower which may be found 
almost every year in February—often even in January 
—is the pink campion. Gorse is the typical flower of 
early spring, for though its finest array of colour does 
not come until March or even later, by the end of 
February it has begun to line the roadsides and cover the 
commons with its golden glory. 

Catkins of our various trees are always conspicuous 
at this time of year, and some may have been visible even 
throughout the winter; these include not only the hazel, 
alder and birch, whose dormant flower-spikes—for 
such the catkins really are—begin to be noticeable about 
this time, but also the various willows and the trees of 
the closely-related poplar group. The “ pussy-willow " 
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catkins on the sallows are as yet in their first, silvery 
stage, and it will be a long time before they open to the 
glorious yellow of “ palm." On the aspens we see the 
long festoons of the male catkins—the females are shorter 
and hang down rather more stifily—and, indeed, on all 
the poplars, though, since the others are amongst our 
taller trees, we seldom notice their catkins until they are 
fully open or fall to the ground. 

Now, too, the insects begin to emerge. Some hiber- 
nating species make an appearance during the occasional 
warm days of early spring; others we may see daily, 
for it is in these weeks of earliest spring that they normally 
appear. Among these are numbers of those curious 
forms whose females are devoid of functional wings— 
such insects as the winter moth, the spring usher, the 
mottled umber and others of those described in Chapter 23 
(page 1439) of the section on Our Butterflies and Moths. 


NATURE RESURGENT 


The first weak rays of the spring sun cast long shadows, for it is 
still low on the horizon; but there is already an indefinable 
freshness in the air, and the pasturage, fields, hedgerows and copses 
begin to breathe anew. Sheep bear still their winter fleece, but the 
lamb is symbolic of the new life coming. 
С. F. Metcalfe 


Robert М. Adam 


SYMBOLS OF SPRING 


This lovely picture of cowslips blooming in profusion on an open 

beach on the coast of Berwickshire is typical of our countryside 

when Nature, awakened from her winter sleep by the gentle 

warmth of the returning sun, once again delights the eye with 
a glorious riot of colour. 


Caterpillars, it 1s true, are not likely to be found, except 
rarely, at this time of year, and if we wish to see pupae, 
we must search for them, The collector, if he is 
exceptionally keen, will dig in the thick moss at the base 
of trees for the chrysalids of species whose larvae have 
fed on the foliage above, but this method is practised 
by few and the results are apt to be disappointing. 
One of the first signs of bird activity in the earliest 
spring is the work of the rooks, which are pulling their 
old nests to pieces and collecting sticks to rebuild or 
repair them. The raven is even earlier, for its eggs are 
often laid by the end of February, and it is perhaps 
the first in point of time of all our breeding birds. In 
some seasons, when a mild December is followed by an 
even warmer January, many birds are deceived, and 
February may find thrushes and blackbirds sitting on 
their eggs ; then a sudden snowfall may cover nest and 
mother bird, often with fatal results to the entire family. 
Bird song is already noticeable at the end of February. 
Though many of our favourite species have sung occasion- 
ally during the previous month, and others have not 
returned from their winter retreats, it is now, as winter 
really begins to give place to spring, that we notice our 
resident songsters. The hedge accentor, the robin, 
wren, dipper, both thrushes, and, occasionally, the 
blackbird may all be heard in this month. In the fields 
and hedges the yellow-hammer has begun its song of 
a “ little-bit-o'-bread-and-no-cheese," and the skylark 
rejoices as the sun warms the meadows and clears the 
air. The goldcrest, separated now from the flocks of 


tits which it has accom- 
panied during the 
winter, may be heard 
whispering among the 
pine woods. Most 
birds have already 
acquired their breed- 
ing plumage, and con- 
spicuous among them, 
on the hills and dry 


heaths, is the cock 
stonechat. It is a 
small chestnut- 


breasted bird, and its 
black head, white 
rump and white patch 
on the neck distin- 
guish it from its cousin 
the whinchat (page 71), 
which it resembles її 
habits апа habitat. 
Unlike the latter bird, 
the stonechat is 

permanent resident. 


Indeed, it is only to 
the most confirmed 
townsman that the end 
of winter is a time of inactivity. The farmer, for instance, 
has his hands full, for lambing time is here and cold, 
sleepless nights await the shepherds. Ploughing, one о! 
those farming activities that seem, perhaps, to be almost 
unaffected by the seasons, also begins to occupy mucli 
time, and there is plenty of ditching and hedging to be 
done, especially if a bad winter has held up the labourers 
in January. The land, too, may be in its most difficult 
condition for working, but even the worst frosts and 
most disastrous floods do not do unmitigated harm. 
Frost breaks up the clodded clay, and floods redistribute 
the soil, bringing down as much new, rich loam from the 
wooded hills as they wash away to lower levels still. 


The angler for coarse fish is in his element now. The 
season is drawing to a close, and the floods may prevent 
him from reaching favoured spots on the river, but there 
is often a startling novelty about fishing in flood time. 
There are many well-authenticated stories told of fat 
roach and bream being caught among the flooded 
cabbages, and when the meadows are covered with water 
the fish come grubbing along the banks of the fields 
seeking the unaccustomed diet of worms and insects. 


VV FATEVER his interests, the rambler need have no tear 

of boredom in February or March, Many of the 
rarest of passage migrants are observed in these months, 
especially in mild weather, and some of our most inter- 
esting species are to be seen only now. Flowers, insects, 
mammals, too, are all awakening from their winter’s 
sleep. Now we may see the earliest bats, or rout them 
out from their hibernating places in caves or the clefts 
of cliffs. Wherever we go, there is evidence of the 
return of life, and each day brings some new discovery, 
“ the first of the year,” which makes the keeping of a 
Nature-record so delightful a hobby. 
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that page references to illustrations are in italics and to colour plates in heavy type. Thus, 


for example: widgeon, 1077, 1075-6, 1073 means that this b 


ird 15 described im page 1077, 


паии in pages 1075-6, and included in the colour plate facing page 1073. Complete 
sts of the chapter titles arranged under their sectional headings, and of the colour plates 
and illustrations in photogravure, are given at the beginning of each volume 


Abbotsbury, swannery at, 515 

Abdomen, of Insect, 24. 35 

Abercromby, Hon. R., on cyclones, 50 

Aberdevine : see Siskin 

Abies pectinata, the silver fir, 648 

Abramis brama, common bream, 1380 

Abscission Layer, of leaves, 977, 980 

Acacia : see False Acacia 

Acantholabrus palloni, 
wrasse, 1404 

Acanthomyops flava, ant, 7530 

Acanthomyops nigra, garden ant, 1531 

Acanthopterygii, bony fish order, 1160 

Acari, mites and ticks, 1422 

Accentor : see Hedge Sparrow 

Accipitriformes, bird order, 13, 15 

Acerina cernua, the ruffe, 1008 

Acer platanoides, Norway maple, 1054 

Acetic Ether, for killing beetles, 96 

Achillea, yarrow and sneezewort, 1177 

Achill Head, gneiss rock, 1059, 1062 

Acilius sulcatus, 1229 

Acipenser sturio, the sturgeon, 1019 

Aconitum, monk's-hood, 1308 

Acorn, jay food. 710 

—of pedunculate oak, 80 

—structure, 80 

— of Turkey and evergreen oak, 1334 ` 

Acorn Barnacle, 602, 608 

— —larval stages, 757 

Acrocarpi, moss group, 1453 

Actinozoa, coelenterate subdivision, 


seale-rayed 


657 
Aculi stinging Hymenoptera, 25 
Adams, Lionel, on the mole, 549 
Adaptation, physiological, of bat, 521 
— —of mole, 548 
Adder, 7, 226, 227, 228, 811-14 
—in birch and heather, 110 
—treatment of bite, 314 
Adder’s-tongue Fern, 875, 876 
Adonis autumnalis, pheasaut’s eye, 


1308 
Adonis Blue Butterfly, 37, 362 


Aegir : see Bore s 
Aegopodium podagraria, goutweed, 
1 


Aeschna, dragon-fly genus, 325, 328 

Aesop Prawn, 1434 

Aestivation, of loach, 1381 

Aethusa cynapium, fool's parsley, 1199 

Agaric, amethyst, 296 

—fly, 293, 293 

— purple, 295, 293 

—sheathed, 205, 993 

— verdigris, 296, 298 

Agassiz, Louis, 502 

Age, of bats, 524 

“of herring, how to tell, 723 

—of lime tree, 301 

29 OE 090, 921 

—of oyster, 920, 

— of rocks, how to tell, 416 

ТЕ salmon, how to tell, 215 

—of silver fir, 649 

—of tree, how to tell, 91, 04 У 
elena brunnea, fairy lamp-making 

spider, 1008 
heath-spiders, 1 


dae, 005 
M cataphractus, е armed 
nec и 

ü . "d. 
onidae, dragon-flies, a um 
7 


Agri 
1229 
Agriotes паш, bearded couch 
Agro) Cente uch grass, 1384 
ns, couch grass, 
cats s ыстеп, typical grass, 974 
sa Craig, infra-red photograph, 


116-17 
г, pressed, and coast erosion, 1097 
cooling of, and rain, 247 
—for water spider, 417, 415, Ae 
esculenta, seaweed, 407, 
Аана Den ined tuuny, 502, 504 


Albino Rat, 1155 


Albumen, in wheat, 137 

Alburnus lucidus, the bleak, 1380 

Alchemilla vulgaris, lady's mantle, 1496 

Aleiformes, auk order, 1505 

Alcyonium digitatum, dead 
fingers, 1375 Ў 

Aldbury (Herts), in snow, 1427 

Alder, 399—403, 1372 

Alder Buckthorn : sce Breaking Buck- 
thorn 

Alder Fly, 198, 401, 402 

— —member of order 
1416, 1417 

AMer Kitten Moth, 402, 755 

Alder Moth, 402 

Alderney, 1323, 1324 

Alder Saw-fly, 401 

Alevin, of salmon, 216 

—of trout, 99. 100 

Alexanders, 1201 

Alfalfa : see Lucerne 

Alfriston, ploughing at, 67 

Algae, and lichens, 1485 

—in pond, 34 

—on bomb sites, 793 5 

—seaweed, 467 

Alimentary Canal, of snake, 313 

Alismaceae, water plant members, 
1269, 1270 

Alisma plantago, great water plantain, 
1269 


Alkanet, 914. 
Allen, Bog of, peat from, 1063 
All : see Good King Henry 
Allis Shad, frontis., vol. 3 
Allium ursinum, wild garlic. 
Almond-leaved Willow, 535, 537 
Alopecurus geniculatus, floating fox- 
tail, 1320 
AR pratensis, 


82 
Alpine Bartsia, 1281 
Alpine Bladder Fern, 877 
Alpine Brook Saxitrage, 623 
Alpine Cerast, 624 


men’s 


Neuroptera, 


524 


meadow fox-tail, 


- Alpine Clustered Saxifrage, 024 


Alpine Flowers, in Great Britain, 622-26 

Alpine Lady’s Mantle, 1496 

Alpine Meadow Rue, 1497 

Alpine Poa, 1318 

Alpine Polypody, 969 

Alpine Rock-cress, 624, 625 

Alpine Speedwell, 1103 

Alpine Willow-herb, 1146 

‘Altered Rocks : see Metamorphic 

Milfoil, 1465 

Alternation of Generations, 1295 

Althaea officinalis, marsh mallow. 1253, 
? 


254 
Alto-cumulus-castellatus Cloud, 441, 
Alto-cumulus Cloud, 7 
Alto-stratus Cloud, 3 
Alum Bay, geological strata at, 1821 
Alum Pot, 004, 905 
| Amaryllidaceae, daffodil family, 92 


Ambergris, from sperm whale, 1483 
‘Amethyst Agaric, edible fungus. 290 
Ammodytes lanceolatus, greater sand- 
cel, 1527 
Ammonite, fossil, 414, 416 
Ammophila, sand wasp, 1087 
‘Amoeba, under microscope, 74 
—in pond water, 194, 195 
Amphibious Persicaria, 1402 
Amphioxus lanceolatus, the 
62, 191, 1078 
Anagallis arvensis, 
pimpernel, 1438 
Anat s ocellata, eyed lady-bird, 1229 
Anchusa, the alkanet, 014 
Andreaeales, moss group, 1453 
Andrena, and lady's slipper, 1341 
‘Andrena albicans, mining bee, 823 
Anemometer, for wind measurement, 


Anemone, Sea : see Sea-anemone 


lancelet, 


the scarlet 


Anemone, Wood, in oak woods, 201 

Anemone pulsatilla, pasque-tlower, 1308 

Anemonia sulcata, sea-anemone, 291 

Angelica, characteristics, 451 

Angler Fish, 1018 

Anglesey, 1247, 1248 

Angle-shades Moth, 1273, 1287 

———eaterpillar, 1385 

Angram Moor, 1189 

Anguis fragilis, the slow worm, 770 

Angular Solomon’s Seal, 152% 

Animal Ecology, 5 

Animal Kingdom, classification, 6 

Animals, photography of, 1106, 1156 

Anisolabis annulipes, ring-legged 
earwig, 1326 

нора aescularia, March moth, 

0 

Anne, Queen, planted lime avenue, 
Ashridge, 301 

Annelida, sca mouse a member, 1067 

Anning, Mary, 132 

Annual Poa, 1382 


Anobium paniceum, biscuit weevil, 
1196 
Anobium punctatum (domesticum), 


furniture beetle, 1231 

Anodonta cygnea, swan mussel, 35, 844 

Anomala frischii, 1229 

Anomia ephippium, saddle oyster, 920 

Anopheles, mosquito, 1032 

Anoplura, louse order, 1493 

Anseriformes, bird order, 15 

Ant, R., and Broads, 661, 662, 664 

Antennae, of chironomid midge, 1034 

—of cockchafer, 398 

—of gnat, 1031, 1032 

—of insects, 352 

Алеш cotula, stinking camomile, 

76 

Antheridia, male organs, moss, 1411 

Anthers, of arum, 44, 45 

—part of stamen, 11 

Anthocerotales, liverwort 
1455 

Anthomyia brassicae, cabbage fly, 1406 

Anthophora, bee, life history, 155, 157 

—and violet fertilization, 1 

Anthoxanthum odoratum, sweet vernal 
grass, 1383 

Anti-cyclone, and British climate, 47, 49 

Antirrhinum : see Snapdragon 

Antlers, 75 

—of fallow deer, 394 

Ants, and aphids, 789 

—how to observe, 206 

—of meadow and garden, 1530-32 

—wood, 264-67 

—and wood louse, 1251 

—woodpecker food, 771 

Anvil, of thrush, 55, 50 

Apanteles glomeratus, parasitic fly, 972 

Aphaniptera, flea order, 1493 

Aphantopus ^ hyperanthus, 
butterfly, 1170 

Aphides, and food from, 266, 1532 

—aphid wasp, and, 972 

—in garden, 787-89 

—Jarch pest, 23 

Aphid Wasp, 972, 973 

Aphrodite : see Sea Mouse 

Apocheima hispidaria, small brindled 
beauty, 1441 

Аробаи coryli, hazel weevil, 1107, 


Apple, cultivation, 038-41 . 

distinct from medlar and quince, 568 

—harvest, 794 

—hedgehogs and, 238 

—rotten, butterfly food, 797, 798 

—wild, 998-1001 

Applecross, corrie near, 280 

Apple Moss, 1454 

Apple Tree, blackbird and, 61 

Aptera, insect order, 24 

Apterigidia albipennis, Kentish earwig, 
1326 


division, 


ringlet 


1553 


Aquarium, how to make, 136 

sea mouse in, 1068 
—water weeds for, 1037 
Aquilegia vulgaris, columbine, 1307 
Arabis hirsuta, hairy rock cress, 1400 
Arachne, legend of, 179 
Arachnida, arthropod class, 24 
—spiders, members of, 5 


Araucaria, the monkey-puzzle, 1373, 
1510 
Arbutus unedo, strawberry tree, 1303. 


Archaean Rocks, in Cornwall, 700 

Archangel : see Dead Nettle 

Archegonia, female organs, moss, 1411 

Arctic Right Whale: sce Greenland 
Whale 

Arctic Skua, 1539 

Arctic Tern, 515 

Arctostaphylos, bearberry genus, 087 

Ardeiformes, bird order, 74 

Arenaceous Sediments, 32 

Arenicola, lug-worm, 1535 

Argent and Sable Moth, 485 

Argillaceous Sediments, 32 

Arion ater, black slug, 507 

Arionidae, slug family, 506 

Arkle, cliffs of, 218 

Араа pill wood louse, 1250, 

Armed Bullhead, 1344 

Armillaria mellea, honey agaric, 1190 

—mucida, beech-tuft fungus, 1188 

Aromia moscata, musk beetle, 1220 

Arran, Isle of, 1116-17 1125, 1128 

— — —pitchstone from, 943 

— — —rick-building in, 514 

— — —sowing wheat in, 138 

Arrhenatherum avenaceum, false oat, 
975, 1384 

Arrowhead, 1270 

Artemisia, wasteland flowers of, 1899 

Artemisia maritima, sea wormwood, 
1360 

Arthropoda, barnacle а member, 602 

—centipedes and millipedes, 766 

—insects members of, 24 

—organization, 

Artichoke Gall, 1362 

Artists’ Mussel, 845 

Arum, 43-46, 981 

Arvicola amphibius, water vole, 1413 

Ascarids, in dogfish, 885 

Ascophyllum nodosum, 468, 469 

Ash, 183-86 

—twig, 1374 

Ash-bark Beetle, 186 

Ash-leaved Maple, 1052, 1054 

Ashridge Park, bracken in, 28 

— —deer in, 77 

— — пе avenue, 301 

Asilidae, robber flies, 1406 

Asilid Fly, with humble-bee, 1406 

Asparagus, wild, 1523 

Asparagus Beetle, 1195 

Aspen, 344, 345, 346, 347 

Asperula, bedstraw genus, 1044 

Asphodel, Bog : see bog Asphodel 

Asplenium, fern genus, 604-96 

Assembling, moth phenomenon, 187 

Astacus torrentium, crayfish, 1141 

Aster tripolium, sea aster, 1544 

Astragalus, vetch genus, 1359 

Анто aedilis, timberman beetle, 

996 

Athous, skipjack genus, 1475 

Atlantic Cedar, cone, 1/27 

Atlantic Right Whale, 1483 

Atmosphere, constituents, 48 

Atriplex, orache genus, 1399 

Акон (belladonna, deadly nightshade, 
93 

Atropine, from deadly nightshade, 931 

Atropos divinatoria, book louse, 1494 

Attelabus curculionoides, oak weevil, 
666, 667 

Attidae, jumping spider family, 863 

Atypus affinis, trap-door spider, 1002 


Audubon, John James, 1352 

Augite, in dolerite, 942, 943 

August, 605-09 

Auk, Little, 1509 
НА cat's-ear | gall, 


Aulostoma gulo, horse leech, 1409 

Aurelia aurita, jelly-fish, 525-26 

Aurelian ; see Ringlet 

Aurochs, in Britain, 577 

—modern descendant, 5 

Aurora Borealis, 684, 685 

Australia, rabbits in, 349, 1105 

Austria, musk rats in, 1345 

Austrian Pine, 1118, 1119-20 

Autumn, 977-80 

—bird migration in, 12, 1009-13, 
1024-25 

—flowers of, 858-61 

Autumnal Gorse, 647 

Autumnal Hawkbit, 1778 

Autumn Crocus, 980, 1526 

Avalanche, deer killed by, 76 

Avebury, Lord, 292 

— —on Chesil beach, 533 

Avena fatua, the wild oat, 1383 

Avena pubescens, the downy oat, 1319 

Avens, Common, 1436, 1437 

—Mountain, 626 

—Water, 1437 

Avon R. (Bristol), deviation on Welsh 
border, 1395 

Awn, of avens, 1437 

—of Douglas fir, 832, 833, 834 

—of grasses, 976 

—of stork's-bill, 1017 

—of traveller's joy, 965, 966 

Axe, R., in Wookey Hole, 903 

Azalea, wild, 626 

Azure Blue : see Holly Blue 


Babbacombe Bay, Triassic rocks at, 
701 


Bachelor Bird, the chaffinch, 330 
Backbone, evolution, 1078 

Bacon, Francis, and plane tree, 742 
Bacon Beetle, 1229 

Badger, 7, 101-04, 116 

—and hedgehog, 238 

—how to watch, 104 

—wasp enemy, 27 

Bagshot Series, at Alum Bay, 1321 
— —in London basin, 1225 . 
Baillon's Crake, 1492 

Bait, minnow as, 559 

—stone-flies as, 1417 

Bala, Lake, gwyniad in, 1478 
——rainbow at, 547 


Balaena glacialis, Atlantic Right 
Whale, 1483 
Balaninus glandium, acorn weevil, 


666, 667 
Balaninus nucum, nut weevil, 1167 
Balanoglossus, 64 
Baleen, whalebone, 1483, 7484 
Balistes capriscus, file fish, 1528 
Ballantrae, pillow lava at, 460 
Ballan Wrasse, 1404 
Ball Lightning, 909, 910 
Ballota nigra, black horehound, 1470 
Balm, Bastard, 542, 543 
Balm-leaved Figwort, 1472 
Balsam, English species, 1472 
Balsaminaceae, 1472 
Balsam Poplar, 693 
Bandie, three-spined stickleback, 687 
Bank Vole, 1414, 1428 
Bantry Bay, 1062 
Barathra brassicae, cabbage moth, 1287 
Barbarea vulgaris, yellow rocket, 1438 
Barbastelle, bat, 521, 52? 
Barbel (fish), 7241, frontis., vol. 3 
Barberry, cluster cups on, 1313 
—wild, 1308, 1309 
Barbus fluviatilis, barbel, 1241 
Bardsey Island, 1247 
Bark Beetles, 1231, 7232 
— —in pine tree 2 
— — Platypus spe ‚718 
Barley, 758-59 
—distinetion from wheat, 66 
Barmouth, screes at, 88 
Barnacle, 65, 602 
—barrel-fish and, 1283 
Barn Owl, 885, 886. 901 
— —egg, frontis., vol. 1 
Barometer, how to make, 50 
—principle, 178 
—seaweed as, 671 
Barra Isles, 1293 
Barred Woodpecker: see 

Spotted Woodpecker 
Barrel-fish, 1283 
Barren Brome, grass, 1284 
penu three-spined stickleback, 


Lesser 


EUIS pomiformis, apple moss, 


Bartsia, parasitic plant, 1981 
Basalt, 30, 1125-29 


Basalt—cont. 

—in Isle of Man, 1247 

—in Jersey, 1323 

—under microscope, 943 

Basil, Wild, 543 

Basil Thyme, 543 

Basket-making, black poplar for, 691 

— —wayfaring tree for, 918 

— —willows for, 537 

Basking Shark, 439 

Bass, sea perch, 1007, 1343 

Bastard Balm : see Balm 

Bat, 520-24 

Bath Stone, oolitic stone, 1446 

Bath White, rare butterfly, 37, 113 

Batrachia, frog an ex 

Bay-leaved Willow, 535, 537 

Beach, flowers of the, 633-36 

—at low tide, 62 

Beachy Head, 573 

Beadlet Anemone, 292 

Beak, of Fringillidae, 320 

Beaked Parsley, 449, 450 

Beans, as crop, 1244, 1245 

Bear, badger resemblance, 104 

Bearberry, 987 

Bearded Couch Grass, 1157, 1158 

Bearded Fish, 1241—42 

Bearded Tit, 1329, 1336 

Bear’s-foot, green hellebore, 1307 

Beating, of walnut tree, 612 

Beating Tray, use of, 678 

CIA Scale, and wind measurement, 
10 

Beautiful Golden Y Moth, 435 

Beautiful St. John’s Wort, 1254 

Beautiful Yellow Underwing, 609 

Béche-de-mer, sea-cucumber, 1219 

Bechstein’s Bat, 521 

Bedford, Earl of, fen reclamation, 663 

Bedford Blue : see Small Blue 

Bedford Level, history, 663 

Bedford Willow, 535 

Bedstraw, 1041—44 

Bee Beetle, 1229 

Bee Chafer, 398 

Beech (tree), 51—54 

— —autumn colouring, 978 

— —hornbeam resemblance, 431, 432 

— —tival to oak, 81 

— wig. 1373 

Beech Fern, 967 

Beech Marten, 
about, 1197 

Beech-tuft Fungus, 7/88, 1190 

Bee-eater, 644 

Beef-steak Fungus, 1189, 1190 

Bee Hawk Moth, 881 

Bee Hemp Nettle, 1469 

Bee Orchis, 508, 509 

Beer, yeasts for, 1313 

Bees, ants compared with, 264 

—in August, 609 

—and clover, 598 

—honey, 1541—43 

—and lime tree, 300, 301 

—masons and miners, 821-24 

—oil beetle a parasite, 719, 720 

—on sallow, 124 

Beet : see Sugar Beet 

Beet Carrion Beetle, 892 

Beetles, in ants’ nests, 1532 

—as gall-producers, 1363 

—collecting, winter, 1494 

—how to collect, 96, 398 

—of the Downland, 719-21 

—kestrel food, 731 

—on yellow flowers, 608 

Beinn Bhan, Torridonian rocks at, 1029 

SENS gH Cambrian quartzite at, 

затне, from deadly nightshade, 


Bell Animaleule : see Vorticella. 
Bell Coralline : see Campanularia . 
Bell-flowers, 561 
Belted Beauty, 1441 
Beltring, oast-houses at, 806 
Beluga, 1512 
Ben Lawers, drooping saxifrage on, 623 
Ben More, mist on, 1/24 
Ben Nevis, 763 
Bentley, William, on snow er; 
Benwee Head, formation, 10i 
Berberis vulgaris, wild barberry, 1308 
Berries, of autumn, 985-87 
—botanical definition, 1502 
—poisonous, 931 
ну О. pran Э 

ewick’s Swan, wild species, 513, 807 
Bib, 954, 955 i ‚50 
Кшт ару, to By Pond and Stream, | 

152 

—to Birds, 1540 
—to Butterflies, 1550 
—to Crops of our Countryside, 1504 
—to Ferns and Fungi, 1488 
—to Flowers, 1547 
—to Freshwater Fish, 1478 
—to Landscape, 1448 
—to Grasses, Reeds, etc., 1518 
—to Insects, 1543 


common confusion 


Is, 1426 


| Black Redstart, 1388 


| Bladderwort, 513, 874 


—to Nature under the Microscope, 1296 | 


Bibliography—cont. 

—to Saltwater Fish, 1529 

—to Seashore Life, 1536 

—to Spiders, etc., 1423 

—to Trees, 1511 

—to Weather, 1468 

—to Wild Animals and Reptiles, 1514 

—to Worms, Slugs and Snails, 930 

Bidean Nam Biam, eastward view from, 
776-77 

Big Bud, caused by mite, 1423 

Big Tree : see Wellingtonia 

Bilberry, 985, 986 

—autumn fruit, 794 

—strawberry tree a relative, 1393 

Bilharzia, water snail carrier, 929 

Bindweed. black, 1402 

—field, 965 

reat, 965 

—sea, 635 

Biorrhiza terminalis, gall wasp, 1361 | 

Birch, 107-10 

—alder a relation, 399 

—in gale, 1071 

—hornbeam a relation, 431 

—twig, 1373 

Bird Cherry, 223 

Bird-flight, measuring, 210 

Bird-lime, from holly, 1262 

Birds, classification, 13 

—eggs, frontis., vol. 1 

—feeding in winter, 1260 

—lice of, 1494 

—migration, 12, 69-72 

—photographing, 1240, 1452, 1492 

—pointers to plumage, 73 

—of prey, how to watch, 732 

— — —sparrow-hawk, kestrel, 729-32 

—wading, 807-11 

—watching, 16, 61, 122, 210, 382 

ater, 839-43 

Bird’s-eye, Germander speedwell, 1101 

Bird’s-foot, common, 1359 

Bird’s Foot Star, 206 

Bird’s-foot Trefoil, 600 

Bird’s-nest, 1282 

Bird’s-nest Orchis, 1282 

Bird-watching Societies, 1509 

Biscay Whale: see Atlantic Right Whale 

Bishop’s Pine, 1121 

Bistort, 1401, 1402 

—climbing, 1402 

Bite, of adder, treatment, 374 

—of spider, 56 

— — —treatment, 307 

Bithynia, water snail, 930 

Bithynian Vetch, 7358, 1359 

Biting Stonecrop : see Yellow Stone- 


crop 
Bittern, 1328, 1329, 1337 
Bittersweet : see Woody Nightshade 
Bitter Vetch, 1359 
— —tuberous, 601 
Black-backed Gull, 622 
Black Beetle : see Cockroach 
Blackberry : see Bramble 
Black Bindweed, 1402 
Blackbird, 60, 61 
—egg, frontis., vol. 1 
Black Bog Rush, a sedge, 1517 
Black Bryony, 963, 964 
Blackcap, 453, 454 
—egg, frontis., vol. 1 
Blackcock, 1238, 1239, 7240 
— апа bilberries, 985 
Black Currant, big bud on, 1422 
Black-fish, 1283 
— — Cornish, 1283: see 
Whale 
Black Fly, aphids, 787 
Black Frost, meaning. 1300. 
Blackgang Chine, 1322 
Black Hairstreak, 37, 1100 
Black-headed Gull, 014, 616, 617, 622 
Blackmount, 762 
Black-mouthed Dogfish, 384 
Black-necked Grebe, 7210 
Black Nightshade, 793, 981, 932, 933 
Blackpool, shrimping at, 1433 
—sea-wall at, 1096 
Black Poplar, 690-93 


also Pilot 


Black Spleenwort, 695, 696 

AE Ae and other wild plums, 783- 
6 

Black-throated Diver, 1207, 1213 

Black-veined White, 37, 113 

Bladder Campion, 391 

Bladder Ferns, 875 


Bladder-wrack, characteristics, 467, 468 

== —on rocky beach, 63, 65 

Blakeney, common seal at, 126 

Blanche Améliorée, sugar-beet. 1162 

Blaps mucronata, churchyard beetle, 
720, 721 

Blatta orientalis, cockroach, 1326 | 

Bleak (fish), 1380. 1387, frontis., vol. 3 

Blencathra, Skiddaw Slates, 18-19 

Blenny, 850-52 


Blewits, edible fungus, 293, 296 
Blicca bjoernka, silver bream, 1380 


1554 


Blind Worm : see Slow Worm 

Blister Beetle, 1229 

Blood, of Annelida, 1067 

—of fish, 190 

Blood-red Ant, 1530, 1532 

Blood-veined Dock, 1402 

Bloody Crane’s-bill, 1016 

Bloody-nosed Beetle, 720, 1229 

Blotch, oa sycamore leaf, 296 

Blotched Emerald Moth, 1366 

Blow-fly : see Blue-bottle 

Bloxworth Blue : see Short-tailed Blue 

Blubber, of seals, 117, 126 

Blueback, the fieldfare, 1010 

Bluebell, 200, 213 

Blue-bottle, 1405 f У: 

—caught by house spider, 55 

—face under microscope, 352 

Blue Broomrape, 1280 

Blue Butterfly, 37, 361-63, 645, 1107-09 

— —common, caterpillar, 1885 

— —red ant and, 1532 

Blue Fleabane, 651, 682 

Blue Hare. 660 

Blue Rock : see Rock Dove 

Blue Rock Speedwell, 1103 

Blue Shark, 438 

Blue Speckt : see Holly Blue 

Blue Tit : see Tit, Blue 

Blue Whale, 1483 

Blunt-fingered Speedwell, 1103 

Boar-Fish, 912 

Boat Fly : see Water Boatman 

Bobby : see Dipper 

Body Louse, 1493 

Boece, Hector, on wild cattle, 579 

Bog, plants of, 733-36 

Bog Asphodel, 725 

Bog Bean, 726 

Bog Grasshopper, 583 

Bog Moss : see Sphagnum Moss 

Bog Myrtle, 733, 734 

Bog Orchis, 512 

Bog Pimpernel, 734 

Bog Whortleberry, 986 

Bole, riddled by woodpeckers. 

Boletus, edible fungus, 298, 2: 

Bombardier Beetle, 540 

Bomb Sites, flora, 793 

Bombs, Laminaria cloustoni i 71 

Bombylidae, imitate humble-bees, 1407 

Bonito, Plain, mackerel relative, 631 

—stripe-bellied tunny, 502, 504 

Bonxie : see Skua, Great, 

Bony Fish, characteristi 

Book Louse, 1494 

Boom, of bittern, 1329 

Boot-lace Worm, 1536. 

Borage, 913 

Boraginaceae, comtrey a member, 554, 
555; other members, 913-16 

POL White (moth), in pine woods. 


св, 190 


Bore, and causation, 922-24 

Boreray, volcanic rocks in, 1298 

Borrow, George, 260 

Borrowdale, from Scafell, 18-19 

Bot, 1407 

“ Bother "ems "' : see Corn Marigold 

Botrichium lunaria, moonwort fern, 876 

Bottle-nosed Dolphin, 1514 

Bottle-nose Whale, 1483 

Bottle-tit : see Tit, Long-tailed 

Boulder Clay, evidence of glaciation, 
279, 280 

Bow, yew for, 1290 

Box, 1080-83 

—holly wood substitute, 1263 

Box Elder ; see Ash-leaved maple 

Box Hill, hikers on, 4 

— — juniper and b 

— —from Reigate, 

— —yew forest on, 1289 

Brachiopoda, shells, 697 

Brachycera, fly sub-order, 1405 

Brachypodium sylvaticum, false brome 
grass, 1158 

Bracken, 28 

—map-winged 

Bracket Fungus, / 1190 

Braconidae, paras insects, 971-72 

Bracts, of umbelliferae, 449 У 

Bradburn, ancient yew at, 1290 

Brama тай, Ray’s bream, 1529 

Bramble, 846-47 

—autumn fruit, 704, 798 

—cultivation, 1504 

—white admiral and, 1066 

Bramble Finch : see Brambling 

Brambling, 1174 

—autumn assembly, 1013 

—eats beech nuts, 51 

Branched Bur-reed, 1517, 1518 

Brandy Bottle, yellow water lily, 1267, 
1268 

Brassica, cabbage and kale genus, 1350 

Breadalbane Range, 763 

Breaking Buckthorn, 815, 816, 817 

Bream, 1380, frontis., vol. 3 

—Sea, 1529 

Brecon Beacons, §26 

Bright-line Brown-eye Moth, 1287 


on, 1080, 1081 


793 
t moth and, 1500 
9 


Bright-line Browse Moth—cont. 
= — — —caterpi 
Brill, ШҮ 310 pillar, 1885 
mstone Butterfly, 36, 1 
— —caterpillar, 56 Ыз 118 
Л enes on buckthorn, 815 
— —ichneumon parasite, 973 
Brimstone Moth, 155 МЗ 
x Ze hawthorn, 231 
— —looper caterpillar, 558 
Brindled Beauty, 1441 
ERU tide in, 1467 
is) es, geological map, 41 
mm ШАП map, 1466 52019 
ish Rat, the black rat, 1154 
Brittle Bladder Fern, 877 
Brittle Russule, fungus, 295 
Brittle Star, 206 
Briza Media, common quake grass, 138 
Broad Beans : see Beans 
Broad-bordered Bee Hawk Moth, larva 
5 HON ЫСА 
iroad-bordere ow Underwi 
435, 1285, 1286 Pod 
Broad-leaved Dock, 1402 
Broad-leaved Plantain, 1398 
Broad-leaved Water Parsnip, 1202 
Broad-nosed Pipe-fish, 1227 
Broads, The, 652, 661-64 
——pike in, 355, 356 
— —rare birds of, 1328-31 
Brock, badger, place names from, 104 
Brocken, spectre of the, 683 
Bromus mollis, soft brome, 1384 
Bromus sterilis, the barren broom, 1384 
Brooklime Speedwell, 1102, 1103 
Broom, 1355-56 
Broom Мо, Paniseus virgatus, 
parasite, 971 
Broomrape, parasitic plant, 1280, 1281, 
Brown Argus, 37 
— —A “ blue ” butterfly, 363 
Brown Hairstreak, 37, 1110 
Brown Hare, 658-59 
Brown Owl : see Tawny Owl 
Brown Rot, pear pest, 941 
Brown-tail Moth, 9: 
Brussels Lace Moth, 
Bryales, moss group, 14. 
Bryonia Dioica, white bry > 
Bryony, black and white, 981, 963, 964 
Bryophyta, mosses and liverworts, 1410 
Buck, fallow, fighting, 395 
Buck Bean : see Bog Bean 
Buckbean, Fringed, 1464 
Buckie, the red whelk, 698, 699 
Buckinghamshire, Secondary rocks, 3/ 
Buckler Ferns, 486, 487 
Buckthorn, 815-17 
—brimstone butterfly and, 111 
—stem section under microscope, 1131 
Buckwheat, as crop, 1502 
Budden, killer whales at, 1512 
Budding, of fruit trees, 939-40 
—of hydra, 570 
Buds, of beech trees, 51, 53 
—imaginal, of caterpillar, 1385 
Buff Ermine Moth, 494 
Buffon, Comte de, 792 3 
Buff-tip Moth, caterpillar in autumn, 
980 
— — —and caterpillars, 935, 1885 
Bugle, 543, 544 
—yellow : see Ground Pine 
Bugloss, 913, 914 
—Viper’s : see Viper's Bugloss 
Bugs, Water, 1349 
Bulb, badger and, 102 
—of bluebell, 200 
—of buttercup, 336 
—structure, 9 
Bulbous Buttercup, 334, 337 
Bullace, 785, 786 
Bullfinch, 320, 322, 323, 324 
—egg, frontis., vol. 1 
Bullhead, 1160, 1161 
— Freshwater : see Miller's 
Bulrush, 1442, 1443, 1444 
Bulrush Wainscot Moth, 1500 
Bumble-bee : see Humble-bee ' 
Bunium flexuosum, the earth nut, 1201 
Bunt, a fungus, 1313 
Buntings, 481-84 —— F 
—egg markings, frontis., vol. 1, 167 
— finch relation, 367 
—reed, 366, 367 
—snow, 1173 
Burbank, Luther, 1256 
Burbot, 1381, frontis., vol. 3 
Burdock, 798, 1545, 1546 
Bure, R., and Broads, 652, 662, 668, 664 
Bur-marigold, 555 
Burnet Companion, 437 
Burnet Moth, 435-37 
Burnet Rose, 848 
Burnet Saxifrage, 1201 
Burnham Beeches, 52 
Burnished Brass Moth, 437 
— —— caterpillar, 1885 
Bur-reed, 1517 ў 
Burrow, of trap-door spider, 1002 
Burrow-duck : see Sheld-duck 
Burying Beetles, 890-93, 1229 


a 


Thumb 


| Bushey Park, horse chestnuts in, 271, 


— —lime avenue at, 30 

Bush Vetch, 1357 1 

Butcher Bird : see Shrike 

Butcher’s Broom, 1523, 1524 

ur ES. section under microscope, 


papm umbellatus, flowering rush, 


Butter-bur, 1545 
Buttercup, 336-39 
—marsh marigold a relation, 254 
UAM A relation, 1402 
s] пе gunne! 
Butterflies, 06, 37. S 
—in August, 609 
E 12 ШР 881, 990 
—how to collect, 42, 114, 319, 678 
** Butterfly ” Gurnard, 1160, nij, 
Butterfly Orchis, 509, 510, 611 
Butterwort, 813 
But-thorn Star, 206 
Button-wood, the western plane, 740 
Buxbaumia, moss, 1453 
Buahna Speed Well, 1101, 1102 
Я or, and Moi Y ie 
ЖЕ ко ntagu’s Harrier, 
Buys Ballot Law, 1070 
Buzzard, 982-84, 992 
Byssus, of mussel, 790, 844 


c 


Cabbage, cultivation, 1350 

— wild, 634 

Cabbage Fly, 1406 

Cabbage Moth, 1287 

Cabbage White Butterfly : 
Butterfly, Large 

Cachalot : see Sperm Whale 

Caddis Fly, 198 

Cader Idris, volcanic deposits, 828 

Cadzow Cattle, 577, 578 

Caenonympha pamphilus, small heath 
butterfly, 1170 

Caenonympha typhon, large 
butterfly, 1170 7 

Cairngorms, deer in, 76 

Caithness, rock face in, 219 

Cake-urchin, 207 

Calamagrostis epigeios, wood small reed 
(grass), 1157 

Calamint, 543, 543 

Calanus finmarchicus, under micros- 
cope, 757. 

Calcareous Sediments, 32 

Callionymidae, dragonets, 1403 

Calliphora vomitoria, blue-bottle, 1405 

Callistus lunatus, 1229 

Callitriche, water starwort, 1465 

Calluna vulgaris, (true) heather, 645 

Calosoma sycophanta, 1229 

Calyx, sepal arrangement, 10 

Camber Sands, 532 

Camberwell Beauty, 36, 1550 

Cambium, growing tree tissue, 21 

—of buckthorn, as purgative, 816 

Cambrian Rocks, in Isle of Man, 1246 

— —in N.W. Highlands, 7028, 1029 

їп Wales, 825 

— —on Welsh border, 1396 

Camomile, stinking, 1176 

—wild, 1175 

Camouflage, of caterpillars, 1386 

—of lace-wing larva, 1415 

—protective, of trout, 97, 100 

Campanularia, under microscope, 626 

Campanulas, 860, 861 

Camping, in August, 606, 609 

—in Snowdonia, 458 

Campion, 389-92 

—pink, in early spring, 1551 

Campylus linearis, beetle, 1476 

Canadian Pond Weed, 35, 1037 

Candle-berries, bog myrtle fruit, 734 

Candle-snuff, fungus, 294 

Candytuft, 1309 

Canna, iron ore at, 1129 

Cannibalism, among brown rats, 1155 

—ашопа perch, 1007 

—among slugs, 506 

—among water boatmen, 1205 

Canterbury Bell, 861 

Cantharus lineatus, black sea bream, 


1529 
Capercailzie, 1239, 1240 
Caprella, 756, 757 » 
Capreolus caprea, the roe deer, 865 
Capreus aper, the boar-fish, 912 : 
Capsella bursa-pastoris, shepherd’s 
purse, 1400 
Carabus, ground beetle genus, 540 
Carangidae, horse mackerel a member, 
632 
Carbonaceous Rock, 32 
Carbonic Acid, and landscape, 90 ^ 
GU Age, fossil horse-tail, 
1221 
Carboniferous Limestone, caves in, 906 


see White 


heath 


— —weather and, 86 

Carboniferous Rock, England's back- 
bone, 1183-87 

— —in Scotland, 764 


Carboniferous Rock—vont, 

— —in Wales, 826, 828 

Carcinus maenas, the shore crab, 410 
Cardamine hirsuta, hairy bittercress, 


Cardinal Beetle, 720, 1229 

Carduus, thistle genus, 781 

Carex, sedge genus, 1442 

Carex paludosa, typical sedge, 974 

Carline Thistle, 778, 782 

Carnarvon, Cambrian slates In, 825 

Carnation Grass, sedge, 1442 

Carnivora, mammal group, 6 

Carp, 889-! 

Carp Family, barbel, gudgeon 
tench, 1241-42 

bream, bleak and loach, 

— —four members, 1191-92 

Carpel, type of fruit, 336 

Carpet Moth, 558 

— —on bramble, 847 

Carrageen Moss, 65 

— —red seaweed, 069 

Carrion, purple emperor and, 1004 

Carrion Beetle, 801, 892, 1229 

Carrion Crow, 854, 856, 868 

— —egg, frontis., vol, 1 

Carrot, wild, 451 

Carr-swallow, the black tern, 525 

Carsaig Arches, basaltic rocks, 1129 

nous Fish, 190, 249-52 
CELLS campion a member, 


and 


1380-81 


—Alpine cerast a member, 625 
—corncockle a member, 727 
—distinguishing features, 389 
—spurrey a member, 727 
—wasteland members, 1401 
Caryophyllea smithii, British coral, 1375 
Cassiterite, sand grains of, 830 
Castana, chestnut from, 717 
Castor Bean Tick, 1422 

Cat, wild, 6, 7, 1264-65 
Catchfly, two species, 391, 292 
Caterpillars, 1385-86. 
—anatomy, 556. 


—as betrothal gift, blue tit, 119 

—face under microscope, 351 

—on hawthorn, 231 

—of heath land, 609 

—killed by sand wasp, 1087 

—for robin, 1258 

—that look like twigs, 556-58 

Cat-fish, 852 

Catkins, in early spring, 1551 

Cat’s-ear, 793, 1178 

— —galls on, 1368 

Cat’s-tail, 1382 

Cattle, in clover field, 637 

—and dog's mercury, 163 

—wild, 577-79 

Caucalis anthriscus, 
parsley, 1199 

Caves, 903-06 

Caviare, from sturgeon’s roe, 1019 

Cecidomyidae, gall midges, 1033, 1363. 

Cedar, Indian : see Deodar 

Cedar of Lebanon, 368, 370, 371 

Celandine, greater, 1089, 1090 

—lesser, 161, 162 

Celery-leaved Crowfoot, 337 

Cells, division of (mitosis) 1296 

Cement Glands, of barnacle, 602 

Centaury, 376 

Centipede, 766-68 

—prey of tiger-beetle, 639 


Cephalopoda, cuttlefish members, 818 
—shells, 697 
Cerast, Alpine, 624 


weed, 1401 


Ceratophyllus gallinae, fowl flea, 
Ceratopogon, insect genus, 1033 
Cerceris, digger wasp, 1087 
Cercopidae, frog-hopper family, 477 
Cetacea, mammal group, 6, 1482 
Cetonia aurata, rose beetle, 1229 


beetle, 1363 


Chafer Beetles, 396-98 

Chaffinch, 329, 330, 340 

—autumn assembly, 1013 

—egg, frontis., vol. 1 

Chalcid Wasp, insect parasite, 973 
Chalk Hill Blue, 37, 361 

Challenger, H.M.S., 1018 

Channel Islands, 1322-24 
Chantarelle, edible fungus, 293, 205 
Char, 1477 


Charadriiformes, bird order, 14. 
бопе curlew a member, 1489 
—types of, 257-60 

—wader members, 807-11 
Charcoal, from alder, 401 


—from buckthorn, 815 


1555 


Cat’s-eye, Germander speedwell, 1101 


upright hedge 


Centrolophus pompilus, black-fish, 1283 


Cerastium vulgatum, mouse-ear chick- 


Ceratopbylium demersum, hornwort, 
14 


Cetraria islandica, Iceland moss, 1487 
Ceuthorrhynchus sulcicollic, turnip-gall 


Chaerophyllum temulum, rough chervil, 
11 


Charadriidae, phalaropes members, 1449 


Charooal—cont. 

from hornbeam, 438 

from spindle, 1393 

Charles Ernest, pear variety, 940 
| Charlock, and oats, 760 

Chart, of weather, explanation, 178 
Chartley Cattle, 674 

Cheddar, caves, 906 

Cheddar Gorge, weathering effects, 56 
Cheddar Pink, 1311 
Cheese-mites, 1423 
Cheesewring (Liskeard), 00 
Cheinatobia brumata, winter 


1441 
Chelidonium majus, greater celandine, 
1000 


Cheliferidae, false scorplons, 1100 
helonethi, false scorpions, 1000 
Ошонон, wasteland flowers of, 
Chequered Skipper, 87, 7299 
Chequer Tree, true service tree, 121 
Chermes abietis, spruce aphis, 787, 
Cherry, hawfinch food, 1138 

wild, 212, 2 2 

Cherry Gall, on oak, 1302, 1303 
Chervil, Rough, 1109 

Chesil Beach, 532, 033 


7 
788 


1974 


—Sweet, 714-18 

Chestnut-leaved Oak, 1334 

Cheviot Hills, 764 

Chiasmia clathrata, latticed heath moth, 
1365 

Chicken, development in egg, 168 
Chickweed, 703, 1401 
Chickweed-leaved Willow-herb, 1146 
Chicory, 726 

Chiffchaff, 208-09, 211 

—еџа, frontis., vol. 1 

—nest, 143 

— prolific bird. 167 

Chile Pine : see Monkey Puzzle 
Chillingham Cattle, 5, 678, 579 
Chilopoda, 24, 766 

Chiltern Hills, formation, 33 

Chimaera, 1019 

China Clay : see Kaolin 

Chines, in Isle of Wight, 1322 
Chironomidae, insect family, 1033, 1034 
Chiroptera, bat, order, 5: 

—mammal group, 6 

Chlorophyll, in plants, 1130 
Chocolate-tip Moths, 035 

Choke-pear, wild pear, 999-1000 
Chondrus crispus, seaweed, 660, 660 
Chorda filum, seaweed, 669, 671 
Chorthippus, grasshopper, 583 
Chough, 1508, 1509 
—member of crow group, 857 
Christmastide, in the country, 1275-78 
Christmas Tree : see Spruce 
Chromosomes, under microscope, 1290 
Chrysalis : see Pupa 

кыйаш composite genus, 726, 


Chrysis, ruby wasp, 1086. 
Chrysomela cerealis, 1229 
Лу perla, common lace-wing fly, 


Chrysops caecutiens, biting fly, 1407 

Chub, 1191, 1192 

Church Stretton, geological fault at, 221 

Churchyard Beetle, 720, 721 

Cicely, Sweet, 1200 

Cicindela campestris, common 
beetle, 1229 

pm sylvatica, wood tiger beetle, 


Cicindelidae, tiger beetle family, 539 

Cider, apples for, 941, 999 

Ciliated Heath, 646 

Cinclidae, dipper a member, 640 

Cinematography, for the naturalist, 1484 

Cinnabar Moth, 676, 677 

— —caterpillar, 1385 

Cinquefoil, Creeping, 1436 

—Marsh, 255 

Об Scrophulariae, figwort weevil, 

195 

Circaea, enchanter's nightshade, 933 

Circumnutation, of climbing plants, 964 

Cirl Bunting, 484 

Cirri, of sea mouse, 1067 

Cirro-cumulus Cloud, 335 

Cirro-stratus Cloud, 334, 335 

Cirrus Cloud, 333, 334, 385 

Cladium mariscus, prickly rush, 1449 

Cladius virninalis, poplar saw-fly, 1136 

Cladocarpi, moss group, 1453 

Cladodes, modified stalks, 1523, 1624 

Cladonema, under microscope, 655 

Cladonia gracilis, lichen, 1487, 1488 

Cladonia pyxidala, pixie cups, 1487 

Cladonia rangiferina, reindeer moss, 
148 


tiger 


1493 


6. 
Clam, on seashore, 62 
Clamp, for potatoes, 1244 
Clary, 544 А 
Clava multicornis, under microscope, 
655 


IN? 


Claviger, beetle, ant guest, 1532 

Clay, uses, 1324 

—in Wealden valley, 576 

Clearwing Moths, 1499, 7500 

Cleavers : see Goosegrass 

Cleg, 1407 

Clematis vitalba, traveller's joy, 966 

Cleveland Dyke, 462 

Click Beetle: see Wireworm 

Clifden Blue : see Adonis Blue 

Clifden Nonpareil, 485, 1287 

Cliff, birds of, 1505-09 

—flowers of the, 633-36 

Cloud, classification of forms, 333-35, 
441-42 


—thunder, 908 

—weather signa in, 49, 50 
Cloudberry, 847, 848 

—autumn fruit, 797 

Cloud-burst, cause, 910 

Clouded Buff Moth, 435 

Clouded Magpie Moth, 1273, 1288 
Clouded Yellow, 36, 315, 316, 317, 319 
Cloud Sheets, 442 

Clover, and Trefoil, 598-601. 793 
—as а crop. 637-38 

—humble-bee on, 155 

Clover Dodder, 1279 

Clover Sickness, 638 

Clove-scented Broomrape, 1280 
Club-moss, /222 

——prothallus of, 1295 

Clupeidae, herring family, 722 
Cluster Cup, on barberry, 1313 
Clustered Bell-flowers, 861 

Cluster Pine, 1020-23 

Дине SU AE родена: ant guest, 266, 


Clytus abietis, wasp beetle, 1230 

Clytus arcuatus, 1229 

Cnicus, thistle genus, 780 

Coal, in Scotland, 764 

—in Wales, 826, 828-99 

—on Welsh border, 1395 

Coalfields, folding and, 221 

Coal Fish, 954, 955 

Coal Measures, millstone grit and, 
Yorkshire, 1186 

Coarctate, type of pupa, 1385 

Coast Erosion, 1095-97 

Cob, male swan, 514 

Cobbett, William, 388 

— —and false acacia, 1458 

Cobitidae, loach family, 1381 

Cob Nut, cultivated hazel, 1166 

Cobweb, dew on, 1302 

Coccinellidae, lady-bird family, 789, 


12 
Cockchafer, 396, 397, 398, 1229 
Cockle, edible shellfish, 797 
—shell, 698, 699 

Cockroach, 1326 

Cock’s-foot Grass, 1758, 1159 
Cock’s Nests, of wrens, 1260 
Cocktail Beetle: see Rove Beetle 
Cocoon, spiders emerging from, 56 
Cod, 953-55 


с young cod, 953 
ойы and Cream” 1145 
Coelenterata, sea-anemones members, 


289 
МИ rufescens, parasitic bee, 822. 


Coire Ba, 762 
Colchester, oyster beds, 920 
Colchicum autumnale, meadow saffron. 
1526 
Cole: see Rape 
Coleophora, on oak, 668 
Coleoptera, insect order, 24 
Cole Tit, 119, 122 
Colley: see Dipper 
Colorado Beetle, 1194, 1195 
— —potato pest, 1244 
Colour, of Aesop prawn, variation, 1453 
—of flowers, insects and, 428, 430 
Colpomenia sinuata, seaweed, 671 
Colt’s-foot, 793, 1544 
Columbiformes, bird order, 14, 15 
Columbine, wild, 1307 Y 
Columna’s Trichonema, 1526 
olymbiformes, the divers, 1207 
Comb, of honey-bees, 1542 
míirey, 554 
Comma ‘Butterfly, 37, 233, 1545, 1649 
— —on rotten apple, 798 
Common Blue, 37, 262, 363 
Common Gull, 615 
Common Mallow, 1252 
Common Maple: see Hedge Maple 
Common Polypody, 967 
Common Speedwell, 1102, 7103 
Compositae, chicory a member, 726 
~—colt’s-foot a member, 1544 
—cornflower a member, 726 
—daisy family, 427, 430 
—hemp agrimony a member, 552 
—knapweeds members, 858 


—on bomb sites, 793 

—ragwort a member, 679 
—wasteland representatives, 1397, 1400 
—weeds in, 779 

Compound Leaves, 9 


Cone, identification by, 1121 

—of monkey puzzle, 1511 

—of Mord cluster and stone pine, 
1481 

Conger Eel 1527 

Conger vulgaris, conger eel, 1527 

Conifers, classification, 1378 

—growing from seed, 568 

—leaf identification, 1083 

Coniferales, gymnosperm group, 1373 

Conine, hemlock drug, 451 

Conium, hemlock, 451 

Connemara, wild ponies of, 704 

Connemara Sucker, 1227 

Constantine, Emperor, solar halo, 684 

Continental Islands. 1246 

wp majalis. lily of the valley, 
H 

Convolvulus : see Bindweed 

Convolvulus Hawk Moth, 869. 880, 881 

— — —in September, 980 

роля (Ireland), mussel cultivation, 


Coode, Sir John, on Chesil beach, 533 

Coolin Hills, Skye, 1125, 1127, 1129 

Coot, 807, 840-41 

—in other birds’ nests, 167 

—prey of marsh harrier, 1331 

Copinshay, Horse of, 1204 

Copper, in Cornwall, 702 

Copper Beech, 53 

Copper Butterflies, 37 

— —Large, 988, 990 

——Small, 1297. 

Coraciiformes, bird order, 13, 14 

some members, 643-44 

Corallina, red seaweed, 699, 669, 670 

Corallorrhiza innata. coral-root orchis, 
1282 

Coral Rag, oolitic stone, 1446 

Coral-root Orchis, 1282 

Corals, British, 1375 

E oxyrhyneus, the houting, 

7 


Coris julis, rainbow wrasse, 1404 
Corixa geoffroyi, 1349 

Cork Oak, 1334 

Corkwing Wrasse, 1404 

Corm, structure, 91 

Cormorant, 14, 950, 951-52, 960 
—nesting habits, 140 

Corn, mechanical reaping of, 796 
—teady for reaping, 795 

Corn Bunting, 452, 483 

Corn Camomile, 1176 

Corneockle, 727 

Corncrake, 1489, 1490, 1491 
Corn Crowfoot, 338 

Cornel, Dwarf, 625 

—Wild: see Dogwood 

Corn Feverfew : see Mayweed, Scentless 
Cornfield, in August, 609 
—flowers of, 725-28 

Cornflower, 726 

Corn Gromwell, 915 

Cornish Black-fish, 1283 

Cornish Heath, 646 

Cornish Sucker, 122 

Corn Marigold, 726 

Corn Mint, 542 

Corn Parsley, 1199 

Corn Snapdragon, 1092 

Corn Sow Thistle, 782 

Cornus Sanguinea, dogwood, 1934 
Cornwall, marram grass in, 63 
—pilchard tishery off, 724 
—geology, 700-03 

—seals off, 117 

Corolla, petal arrangement, 10 
Coronae, of sun and moon, 683 
Corsican Pine, 1119, 1120 
Coruisk, Loch, perched blocks at, 282 
Corydalis, Yellow, 1309 

Corylus avellana, the hazel, 1166 
Corymb, type of inflorescence, 553 
Corymbites, beetle genus, 1476 
Corymbites aeneus, 1229 
Corymbites cupreus, 1229 
Corymbites pectinicornis, 1229 
Coryne, under microscope,654 
Coryne pusilla, zoophyte, 1374 
Corystes Crab, 62 

corae cassivelaunus, masked crab, 


Cossus ligniperda, goat moth, 1498 
Cotswold Hills, geology, 1894 
Cottidae, bullhead (fish) family, 1160 
Cottoner: see Wayfaring Tree 
Cotton-grass : see Cotton-sedge 
Cotton-sedge, 733, 735 

Cotton Thistle : see Scots Thistle 
Cottus gobio, miller’s thumb, 1381 
Couch Grass, 1384 

Courtrai System, of growing flax, 1040 
Courtship, of blue tit, 119 

—of dragonet, 1403 

—of Empids, 1406 

—of frogs, 133-34 

—of jumping and hunting spiders, 864 
—of may-fly, 197 

—of newt, 595 

—of plover, 257 

—of rooks, 15 


Courtship—cont. 

—of seabirds, 1538 

—of snail, 380 

—of spider, 304-07 

—of squirrel, 159-60 

—of stickleback, 687 

—of water spider, 418, 419-20 

—of whales, 1483 

—of woodcock, 1013 

Coward, T. A., on the water rail, 843 

Cowberry, 986 

—autumn fruit, 797 

Cow Grass, clover variety, 638 

Сом- arsnip': see Hog-weed 

Cowrie, shells, 698 

Cows, hedgehogs and, 238 

Cowslip, 174 

—in Berwickshire, 1552 

Cowthorpe Oak, size, 82 

Cow-wheat, parasitic plant, 1281, /282 

Cox’s Cave, Cheddar, 906 

Crab, 64, 404, 410-12, 1533-35 

Crab-apple, 998, 999 

Crabro, digger wasps, 1087 

Crab-spider, 1003 

Crack Willow, 528, 534, 535, 536 

— —twig, 1373 

Cradle Scythe, in use, 759 

Crake, 1490-92 

Crakeberry : see Crowberry 

Cranberry, 986 

—autumn fruit, 797 

Crane-tly : see Daddy-long-legs 

Crane's-bill, wild geranium, 1014-17 

Crangon vulgaris, common brown 
shrimp, 1433 

Crassulaceae, several members, 1085 

Crawfish, 737-39 

—larva, under microscope, 756 

Crayfish, 1141-42 

Suis Tiger Moth, 435, 491-92, 


Creepers : see Stone-tlies 

Creeping Bell-flowers, 561 

Creeping Buttercup, 336, 338 

Creeping Jenny, /436, 1437 

Creeping Thistle, sainfoin and, 1502 

Creopnilus maxillosus, 1929 

гер а smooth bawk’s-beard, 

Crepuscular Rays, 686 

Crested Agaric, poisonous fungus, 295 

Crested Buckler Fern, 487 

Crested Cow-wheat, 1281 

Crested Dog’s-tail Grass, 1382 

Crested Grebe, Great, 1211 

Crested Hair Grass, 1318 

Crested Newt, 596, 597 

Crested Tit: see Tit, Crested 

Cribella, starfish, 206 

Cricket, 550-82 

Cricket-bat Willow, 536, 537 

кше Underwing Moth, on oak tree, 
٤ 


— —dark, 485 
Crimson Vetch, 601 
саран asparagi. asparagus beetle, 
5 

Crocus, corm, 91 
—wild species, 1526 
Crocus nuditlorus, autumn crocus, 1526 
Crooked Yellow Stonecrop, 1089 
Crops, rotation of, 66 
Crossbill, 1171, 1172, 1180 
—autumn assembly, 1013 
—and pine cones, 240-41 
Cross-fertilization, of orchids, 176 
Cross-leaved Bedstraw, 1043 
Cross-leaved Heath, 645, 646 
Crosswort, 1041 
Croton Bug, 1326 
Crow, 554-56 
—distinction from rook, 16 
Crowberry, 987 
Crow Family, magpie a member, 707 
— —јау а member, 709 
Crowtoot, buttercup relation, 337, 338 
—water, 1266 
Crow Garlic, 1524 
Croydon, weather chart at, 177 
Crucian Carp, 882, 883 
Cruciterae, cuckoo-flower a member 

253 ў 
—identification difficulties, 1438 
—scurvy-grass a member, 625 
—some wild members, 1309 
—wall rocket a member, 1091 
—water cress a member, 1269 
UV BELTS des 1375 

ea, arthro) ci 24 

—fresh water, E e 
—in plankton, 756-57 
Crustaceous Lichens, 1487 
Cryptogams, fungi, 105 
Crystals, of hoar-frost, 1302 
Ear rocks, 942-44 
—of snow, under microscope, 1425 
Ctenocephalus canis, dog flea 
Cubs, of otter, 338, 85002 о 1493 
Cuckoo, 13, 421-26 
—egg, Jrontis., vol. 1 
—and hedge sparrow, 331 
—migration, 1009 


1556 


Cuckoo—cont. 

—nesting habits, 143 

—and reed warbler, 365 

—and vapourer caterpillars, 1439 
Cuckoo Bees, of humble-bee, 156, 157 
— —of solitary bees, 822, 824 
Cuckoo-fish : see Boar-fish 
Cuckoo-flower : see Lady's Smock 
Cuckoo-pint : see Arum 

Cuckoo's Mate, the wryneck, 774 
Cuckoo-spit : see Frog-hopper 
Cuckoo Wasp, 25, 1054, 1086 
Cuckoo Wrasse, 1404 


Cucumaria frondosa, sea-cucumber, 
218 

Cucurbitaceae, white bryony a member, 
964 


Cudweed, Marsh, 1400 
Culbin Sands, 1353-5 5 
Culicidae, gnat and mosquito family, 


Culm, of grasses, 974 

Culpepper, Thomas, on the 
tongue, 875 

— —on Ophioglossaceae, 876 

— —on self-heal, 544 

Cumberland Vendace, 1478 

Сато огпив, cloud form, 441 

Cumulo-nimbus Cloud, 335 

— — —and thunder, 908, 910 

Cumulus, cloud form, 333, 334, 33 

Cupressaceae, juniper a member, 1378 

Cupressus sempervirens, common 
cypress, 1431 

Curculio abietis, pine weevil. 1229 

Curing, of herring, 724 

Curled Dock. 1402 

Curlew, 277, 286, 287, 288, 807 

—whimbrel resemblance, 1459 

Currant Clearwing Moth, 1499, 1500 

Currant Gall, of oak, 1361 

Crrrant Moth: see Magpie Moth 

Currants, as crop, 1504 

Cuscuta epithymum, lesser dodder, 1279 

Cushion Star, 206 

Cut-leaved Saxifrage: see 
Saxifraue 

Cuttlefish, 5/5 

—seal food, 127 

—shells, 697 

Cuvier, Georges, 884 

Cwmparc, coal country, 826 

Cyclones, and British climate, 47, 48 

Cyclops, crustacean, 571, 572, 1409 

Cyclopterus lumpus, lump-sucker, 1226 

Cyclostomes, 1079 

Cygnet, young swan, 512, 514, 515 

Cyme, of dogwood, 1233 

—of elder, 957 

—inflorescence, 300, 552 

—of wayfaring tree, 917 

Cynipoides, gall wasp sub-order, 

Cynips kollari, makes marble gall, 1: 

ances cristatus, crested dog's-tail 
382 

Cyperaceae, sedge family, 1442 

Cyperus longus, galingale, 1442 

Cypress, 1430, 1431-32 

Cyprinidae, carp family, 882, 1101 

шийи lady's slipper a member 
340 

Cypris, young barnacle, 603 

—a water flea, 1409 

р fragilis, brittle bladder tern. 
87 


Cytisus scoparius, broom, 1355 
Cyttidae, John Dory a member, 912 


hart’s- 


Mossy 


D 


Dab, flat-fish, 309, 310 

Dabchick, 807, 841-43 

Dace, 1193, 1192, frontis., vol. 3 
Ета cock’s-foot grass, 


5 

Daddy-long-legs, 1473-74 

— — —in lizard larder, 997 

— — —for wren, 1259 

Daffodil, wild, 85, 91, 92 

Dagger Moths, 678 

Daisy, 427-29, 793 

Dance, courtship, of jumping, spider 
306, 864 

—of weasel, 490 

Dandelion. 428 429, 430. 793 

Daphne laureola, spurge laurei, 1311 

Daphnia. under microscope, 671 

Daphnia pulex, water flea, 1408 

Dark Arches Moth, caterpillar, 1885 

Dark Green Fritillary, 36, 799, 800 

Dark-winged Orchis: see Lady Orchis 

Darling, Grace, in Farne Islands, 1249 

Dart, in snail courtship, 380 

Dartford Warbler, 1389 

Dartmoor, geology, 31, 712-13 

—ponies, 705, 706 

Darwen Salmon, the tope, 439 

Darwin, Charles, 68 

— —оп the barnacle, 603 

— —апа the earthworm, 128, 129 

— —and primrose fertilization, 12 

— —on slugs, 507 

— —оп spiders’ webs, 180 


$ 


Darwin, Erasmus, 668 
раа 
'amoi 
Daubenton's GE DANSE 
pony Nightshade, 931, 981 
Dent Kena Fingers, 1374, 1376 
Dead кие 298, 299 ^" e 
» trom Austrian pine, 112 
—from Douglas fir, du E 
—from larch tree, 23 
from silver fir, 650 
ees 501 
‘orest o! 1 
Death, elder an dog vend 
ар, Poisonous fungus, 298, 296 
Death’s Heat Hawk LO E 879, 880 
ECT. erpillar, 
Death-watch Beetle, 1230, 1231 
December Moth, 1278 
Dee R., silted up, 154 
Deer, British distribution, 6, 7 
fallow, 303-95 
—how to stalk, 78 
гей, ЖД 
— —tontrasted wit] DE 
тое, 866-67 with fallow, 394-05 
Delesseria sinuosa, red seaweed, 669, 670 
Delphinapterus leucas, the beluga, 1512 
тырша, dolphin and porpoise 
Быш аш 'delphis, common dolphin, 


Demoiselle, dragon-fly, 326, 328 

Dense-flowered Rush, 1515, 1516 

Dental Formula, of mammals, 77 

Denudation, by river, 151 

Deodar, Indian cedar, 368. 369, 370 

Deptford Pink, 1311 

Dermestes lardarius, bacon beetle, 1999 
'entwater, 629 

CHEERS caespitosa, tussock grass, 


Desert, sand from, 830 

Devil’s Bit Scabious, 859 

Devil’s Coach Horse, 892, 893, 1229 
Devil’s Dyke, 575 

Devon, geology, 700-03 

—rocky beach, 63 

Devonian Rocks, 700 

— —fossil millipedes in, 767 

in Scotland, 762, 764 

— —in Wales, 828, 829 


-Devonian Sandstone fish in, 414 


Dewberry, 847 

Dew-point, and fog, 1123 

Dianthus, pink, 1311 

Diatoms, and rock formation, 447, 448 
in stagnant, pools, 194 

—under microscope, 569 

Dicotyledons, plant group, 11 
Digestion, of snakes, 226 

Digger Wasps, 1087 

Digitalis purpurea, the foxglove, 1144 
Dingy Skipper, 87, 1298 

Dinosaur, footprints, 415 
Dioscoreaceae, black bryony a member, 


964 
Dioscorides, named Grass of Parnassus, 


736 у 
Diplopoda, millipede a member, 766 
Dipneumonomorphae, spider sub-order, 


or бао, 642-43 

er, 640, 

И 850, 1547 
Diptera, insect group, 24, 1031 
Discelium nudum, moss, 1454 
Discoboli, suckers (fish), 1226 


` Disease, of Empid flies, 1407 


—spread by flea, 1493 
— —ру house fly, 1405 
— —by louse, 1493 
= — а турн 
Distant-spiked Sedge, 
Diurnal Moths, 435-37 
Diver, Great Northern, 807, 1208 
Divers (birds), 1207-10, 1213 
Diving, of cormorant, 981 
—of gannets, 949 
рй Birds, 1207-10 
Diving Birds, =] 
Diving Ducks, 1314-17 л 
Docks, wasteland plants, 198, 
Dr. Syntax's Head, Land’s End, 20 
Dodder, parasitic plant, 1279 
Dogfish, 191, 382-85 
— каје relation, 250 
Dog-lichen, 1487, 1488 
Dog Periwinkle, shell, 698, 699 
Dog-rose, 437, 849 
Dog’s шу) 163, 956 
jole! 
Dog Welk, 002, 008, 699 
— as food, 792 


Dolphins, 1512~ 


use, 1093 
SIGE beetles on, 892 


Dot Moth, 1287 

Dotterel, 807, 1450, 1451 

Douglas, David, and Douglas fir, 832 
— —and Monterey pine, 1480 


Douglas Fir, 832-35 
— —cone, 1121 
Douglas Water, 761 


Dovedale, 7752, 1134 
—beauties, 1184, 1187 
Dover Sole, true sole, 308 
Doves, 925-27 
—eggs and nests, 166 
Dove's-toot Crane's-bill, 1014, 1015 
wnland, beetles of, 719-21 
—flowers of, 374-77 
—qrasses of, 1318-19 
Downland and Weald, 573-76 
Downlooker Fly, on oak, 668 
Downs, North and South, 272 
Downs, South, 558-59 
— —snails on, 381 
Downy Hemp Nettle, 1469 
Downy-leaved Rose, 840 
Downy Mildew, hopeawe 
Downy Oat, 1319 ыр, 082 
Dragonet, 1403-04 ‘ik family, 14 
Dragon-fly, 325-28 ы 
- —nymph, killed by clam, 8449 
Drake, Sir Francis, 1243 
Draparnaldia glomerata, under micro- 
scope, 570 
Drey, squirrel's nest, 160 
—pine marten and, 1198 
Drinker Moth, 188, 789, 485 
— —caterpillar, 1885 
Drone, of honey-bee, 1542 
—of humble bee, 156 
Drongs, of Shetland, 1204 
Drooping Saxitrage, 623 
Drooping Star of Bethlehem, 1526 
Dropwort, 1497 
— Water, characteristics, 452 
Druids, and oak tree, 32 
Drumhead, cabbage variety, 1350 
Drumlins, evidence of glaciation, 280 
Drumming, of snipe, 259 
Drupe, definition, 222 
Dryas, White, 626 
Dry Rot, а fungus, 1313 
— —of potatoes, 1244 
Ducks, British, 1073, 1073-77 
—diving, 1305, 1314-17 
Duckweed, 1035, 1036 
Duke of Burgundy Fritillary, 87, 1299 
Dumbartonshire, burn in, 153 
Dumble-dor: see Dung Beetle 
Dumgoyne Hill, volcanic relic, 460 
Dunbar, tidal observatory at, 1468 
Dung Beetle, 94-06, 1229 
Dungeness, shingle at, 532 
Dunlin, 807, 809, 810 
Dunnock, tho hedge sparrow, 332 
Dunwich, submergence, 1096; 1097 
Durmast Oak, characteristics, 80 
Dust, voleanic, under microscope, 831 
Dutch Clover, white clover, 598 
Dutch Elm Disease, 146, 476 
— — — ресе cause, 1135, 1231, 1232 
Dutch Rush, 1222 
Dwale : see Deadly Nightshade 
Dwarf Cherry, 223-24 
Dwart Gorse, 647 
Dwarfie Stone, on Pomona, 1294 
Dwarf Mallow, 1252, 1253 
Dwart Plume Thistle, 787 
Dye, from buckthorn, 815 
—from club-moss, 1222 
—from elder berries, 958 
—from lady’s bedstraw, 1042 
—from lichens, 1487 
—from spindle berry, 1393 
—from walnut, 613 
Dyer's Greenweed, 1350, 1357 
Dyer's Mignonette, 1311 
Dykes, geological formation, 462 _ 
Dysenterica, common fleabane, 681 
Dytiscus marginalis, pond inhabitant, 
, 1229 
E 
Eagle, Golden: see Golden Eagle 
Ear, of bat, 522 
—of cricket, 581, 582 
—of fish, 190 
—of mole, 548 
—-of woodcock, position, 1013 
Eared Grebe: see Black-necked Grebe 
Early Moth, 1440 
Earth, of fox, 172 
Earth, The, rotation and air currents, 48 
— —tides and rotation, 1468 
— —апа wind, 1070 
Earth-nut, 1200, 1207 
Earth Star, fungus, 294 
Earthworm, 128-29 
— battle with centipede, 767 
—mole’s dealings with, 551 
—reproduction, 283-84 
Earwig, 1325-26, 1327 
East Anglia, rare birds of, 1328-31 
Easter, " palm " at, 123-24 — 
Eastern Schists, in N.W. Highlands, 
1029, 1030 


East „ and apple culture, 939 
Ebony, dyed holly as substitute, 1262 
—laburnum as substitute, 1457 
Echinodermata, fossilized, 207 
starfish and sea urchins, 204-07 
Ecology : see Animal Ecology 
Ectobius lapponions, British cockroach, 
326 
Edgehill, geology, 1446 
Edible Crab, 7533, 1534 
Edible Snail, 378, 379 
Edinburgh, King Arthur's Seat, 462 
Eel, 750-52 
—in pond, 35 
Eel-fare, сар 751 
Eel Gfass, 1037 
Eel-pout : see Burbot. 
Eft : see New! 
Eggar Moths, species, 188 
Egg-boat, of gnat, 1032 
Eggs, of birds, craft and camouflage 
in, frontis., vol. 1, 165-08 
Lhow to blow, 168 
how to collect, 168 
=> — —а vanishing hobby, 13 

"ТОГ epider, web for, 170, 182 
—of thrush, snail and, 381 
Ege-tooth, of grass snake, 473 

бег, 1078, 1451, 1460 
Bigg, basaltic rocks, 1129 
—singing sands at, 831 
r sea buckthorn a member, 


8 Y 
Elasmobranchii, dogflsh typical, 382 
—fish class, 249 
Elateridae, wireworm family, 1474 
Elater sanguineus, red skipjack, 1229 
Elder, 798 
Elder Flower Water, 958 
Elder Tree, 981, 956-59 
Elecampane, a garden escape, 1545 
Electricity, tides and, 1468 
Electric Ray (fish), 249, 251 

edone, harmless octopus, 819, 820 
Elements, in rocks, 30 
Eleocharis palustris, spike rush, 1444 
Elephant Hawk Moth, 435, 880, 881 
Elevator, building hay stack, 616 
Elm, 144-48 
—hazel resemblance, 1166 
—twig, 1373 
Elm Bark Beetle, 1231, 1232 
— — —Tavages, 146 
— — —on wych elm, 476 
Elodea eanadensis, water thyme or 

Canadian pond weed, 1037 
Elver, young eel, 750 
Ely, sugar-beet factory at, 1163 
Embryo, development in egg, 168 
—of plaice, 192 
Emerald Moths, large and small, 1368 
— —Light, caterpillar, 1885 
Emperor Moth, 1264, 1367 
——in August, 608 
— —caterpillar, 786, 1385 
Empidae, flies, 1406, 7407 
Emus hirtus, 1229 
Enchanter's Nightshade, 933 
— —meniber of willow-herb family, 

1146 
Endomychus coccineus, 1229 
Enfield Eye: see Speckled Wood 

Butterfly 
England, Islands off, 1246-49 
English Catchfly, 392 
English Channel, fog in, 1124 
— —jslands in, 1321-24 
English Stonecrop, 1088 
Ensilage: see Silage 
Enteromorpha intestinalis, 

weed, 669, 670 
Enzymes, in fungi, 1312 
Eocene Rocks, in Tale of Wight, 1321 
— —in London Basin, 1223 
Ephemera : see May-fly 
Epilobium, species described, 1145 
Epimys, rat genus, 1154 
Epinephele іапіга, meadow 

butterfly, 1168 
каа tithonus, gatekeeper butter- 

fly, 1169 


green sen- 


brown 


У, 
Epipactis latifolia, broad-leaved helle- 
borine, 1340, 1341 
Epiphragm, of snail, 381 
MUN aphyllum, leafless orchis, 
Epping | Forest, pollarded hornbeams, 
43: 


Equisetum, horsetail genus, 1220-22 

Eranthis hyemalis, winter aconite, 1308 

Erebia aethiops, Scotch argus, 1170 

Erebia epiphron, small (mountain) 
ringlet, 1170 

Erica, heath genus, 045 

Ericaceae, bearberry а member, 987 

Erigeron, blue fleabane, 687, 682 

Eriophyes ribis, mite, 1423 

Ermine: see Stoat 

Ermine Moths, 491, 494 

——Small, 937 

Erodium, the stork's-bills, 1017 

Erosion, on Welsh border, 1395 

Erratics : see Perched Blocks 

Eskar Ridges, in Ireland, 1062 


1557 


Essex Emerald Moth, larva, 1366, 1866 

Essex Skipper, 1208 

Estuary, silting up of, 152, 154 

Euchloris pustulata, blotched emerald 
moth, 1366 

Euglena, in pond, 195 

Eumenes co-arctata, potter wasp, 1084 

Euonymus europaeus, spindle, 1302 

Pompa bernhardus, hermit crab, 
53 

Evelyn, John, 132 

— —on beech and oak, 52 

on birch tree, 108 

—on great chestnut of Tortworth, 

716 

— —on hazel nuts, 1167 

— —on holly hedge, 1261 

——on horse chestnut, 274 

on rowan, 898 

on silver fir, 649 

— —оп walnut, 610, 612 

— —and yew hedges, 1291 

Evening Campion : sce White роп 

Evening Primrose, member of willow- 
herb family, 1146 

Evergreen Alkanet, 9/4 

Evergreen Oak, #332, 1333 

Everlasting Pea, narrow-leaved, 601 

Evernia, lichen, 7486, 1488 

Evotomys glareolus, bank vole, 1414 

Exmoor, geology, 1397 

—the Horner Valley, 1397 

Exmouth, cliff-face near, 219 

Eyebright, downland flower, 275 

— ратна! parasite, 1281 

Eyed Hawk Moth, 435, 879 

Eyed Lady-bird, 789 

Eyes, of crab, 410 

—of green tiger beetle, 539 

—of mole, 548, 549 

—of plaice, transition, 192 

—of queen wasp, 351 

—of spiders, 56 

Eyrie, of buzzard, 983, 984, 992 

—of golden eagle, 1376, 1377, 1378 

—of peregrine, 982 


F 


Fabre, Jean Henri, 820 

— — —and lunar dung beetle, 95 

Faces, insect, under microscope, 351-53 

Fairy, country name for stoat, 263 

Fairy Fly, 973 

Fairy Lamp-maker, heath spider, 1005 

Fairy Ring, 106 

Falcon, Peregrine, 981-83, 993 

Fallow Deer, 393-95 

False Acacia, 1457, 1458, 1459 

False Brome Grass, 1158 

False Cone, on spruce, 1363 

False Cyperus, sedge, 1443 

False Killer, 1513 

False Oat Grass, 975, 1383, 1384 

Fannia caniculis, smaller house fly, 1406 

Fan-tail Goldfish, 553 

Farming, bracken control in, 28 

—and the countryside, 66-68 

—in spring, 4, 1552 

Farne Islands, 1749 

——Sandwich terns in, 516 

— —seabird sanctuary, 1520. 

Fastigiate, form of trees, 584, 585 

Fat, for birds, 1260 

Father-lasher, miller's thumb and, 1881 

OR sea-scorpion, 1160, 
б 

Faults, geological, 219, 221 

—in Scotland, 765 

Faversham, former port, 531 

Fawn, deer calf, 76, 78 

—of fallow deer, 395 

Fear, signs of, in trout, 97, 100 

Feathor Moss, 7454 

February, а dry month, 177 

—farmer's work in, 4 

Felis sylvestris, the wild cat, 1264 

Felspar, in dolerite, 042 

—in granite, 942 

Felt, the fleldfare, 1010 

Female, wingless, of moths, 1439-41 

Fennel, 7201 

Fen Orchis, 1342 

Fens, 661-64 

—large copper butterfly in, 990 

—reclamation, 531 

Fermain Bay, Guernsey, 1322 

Fermentation, of flax, 1039, 1040 

Fernery, how to form, 960 

Fern-owl : see Nightjar 

Ferns, alternation of generations, 1295 

—fossil, 414 

—how to grow from spores, 488 

Ferrets, 946, 047, 961 

Fertilization, of Arum, 48, 44, 45 

—of eross-leaved heath, 645-46 

—of daisy, 428 

—of lime tree, 301 

—of meadow: et, 

—of mistletoe, 1280 

—of nettle, 299 

—of orchids, 1340 

—of plants, 11 


Fertilization—cont. 

—of primroses, 12 

—of purple loosestrife, 554 

—of purple orchis, 176 

—of stitchwort, 162 

—of violets, 130 

—of viper’s bugloss, 913 

Festuca elatior, tall fescue, 1319 
Festuca ovina, sheep’s fescue, 1319 
Feverfew, 1175 ` 
Fiber zibethicus, the musk rat, 1345 
^ Field Beans, 1245 

Field Cricket, 582 

Fieldfare, thrush relation, 61 
—winter visitor, 1010, 1011 
Field Lady’s Mantle, 1496 

Field Madder, 1041 

Field Maple : see Hedge Maple 
Field Mouse, long-tailed, 748, 749 
Field Peas, 1245 

Field Penny-cress, 1400 

Field Pepperwort : see Smith's Cress 
Field Rose, 849 

Field Speedwell, 1102, 1103 

Field Vole, 7413, 1414 

Field Wood Rush, 1516, 1517 
Fifteen-spined Stickleback, 687 
Fight, between deer, 78 

— —1male shrews, 895, 896 

—of trout, for female, 97 
Figwort, 1471, 1472 

—weevils on, 1195, 1196 

Filago, 1400 

Filament, part of stamen, 11 
Filbert, cultivated hazel, 1166 
File Fish, 1528 

Finch, autumn assembly, 1010 
—chaflinch, 329, 330 

Ed markings, 167 

Finch family, buntings members, 481 
— —итеепћпећ, goldfinch and bull- 

finch, 320-24 

Findhorn, Culbin Sands and, 1354 
Fine-leaved Heath, 646 

Fingal's Cave, 1/28, 1129 

Fir, distinction from pine, 240 
—Douglas, 832-34 

—silver, 648-51 

—spruce, 498-501 

Fir Club-moss, 1222 

Fire Ball : see Ball Lightning 
Firecrest, 1391 

Fir-rape, parasitic plant, 1282 
Fish, caught by bladderwort, $14 
—fossilized, 414 

—introductory remarks, 190 
Fishing, alder and, 402 

—in August, 607, 608 

—in autumn, 798, 980 

—in spring, 1552 

—for grayling, 1478 

—for haddock, 954 

—for herring, 723 

—for lobsters, 738 

—for mackerel, 631 

—for DM 921 

—for pike, 356 

—for pollack, 955 

—for salmon, 217 

—for skate, 352 

—for tunny, 503-04 

—sea, for amateurs, 193, 385 
Fissidens bryoides, moss, 1454 


HOUSE hepatica, beef-steak fungus, 


Fitzgibbon, Edward, on size of pike, 356 
Fitzsimmons, F. W., snake bite re- 

. search, 228 
Five-spot Burnet Moth, 435, 435, 426 
Flag: see Iris 
Flat-bodied Dragon-fly, 326, 327 
Flat-fish, for table, 308-10 
Flax, 1038-40 
Flax Dodder, 1279 
Fleabane, 681, 793 
Fleas, 1493 
—Water, 1408 
Flies, 1405-07 
—and arum fertilization, 43-45 
—jumping spider and, 864 
—Leptis, 668 
Flight, of gull, 616 
—of merlin, 1114 
—of rook, 15, 16 
Flighting, mallard migration, 1074 
Float Grass, 1319, 1320 
Floating Pond Weed. 1 

0 ‘oni еей, 1036, 1037 
Floating Water Plantain, 1269, 1270 
Flounder, plaice relation, 309 
Flowering Rush, 1270 
Flowers, of August, 608 

—how to press, 46, 93, 176, 203 
—parts of, 9, 10 

уй, identification, 12 


acea, polyp colony, 1375 
E T 
0 es, 110 
Eri 674, 075 
gg, i8., vol. 1 
Flying Fish, 1529 


Fly Orchis, 509, 510 
Fog, 1122-24 
Folding, in geology, 220, 221 
Foliose Lichens, 1487 
Folkestone, chalk and gault clay at, 903 
Fomes fomentorius, tender bracket 
fungus, 1190 
Food, and animal habitat, 6 
Food Clues, to bird identitication, 1198 
Fool’s Parsley, 1199, 1200 
Foot, of snail, 379, 380-87 
—of swan mussel, 844 
Footman Moths, 677 
Footprint, of dinosaur, 415. 
See also Spoor 
Foraminifera, in chalk, 574 £ 
—and earth's crust, 446 
—and rock formation, 32 
Forceps, of earwig, 1325 
Forel, Auguste, 1072 


Forest Fly, 1407 

Forestry, in Great Britain, 21 

Forests, submerged, 218 

Коце auricularia, common earwig, 


Furniture, beech wood for, 53 
—holly wood for, 1262 
Furniture Beetle, 1231 
Furze: see Gorse 


G 
Gad-fly, 1407 
Gadidae, cod family, 953 
Gadrise: see Dogwood 


‘Gadwall, British duck, 1073, 1074 


Gagea, Yellow, 7525 
Gainsborough, Trent bore at, 924 
Gaiter: see Dogwood 
Gale, effects of, 1070 
Galena, sand grains of, 830 
Galingale, 1442 
Gall, 1360-63 , 
—caused by mites, 1423 
—on maples, 1053 
—of oak tree, 80, 82 
Gallichan, Walter, on pike cannibalism, 
355 was 
айял 7003 Чет, 14, 15 
ack Willow, 525 


Forget-me-not, Alpine, 624, 625 ^ i Galt uoy , јака oak, 1360 


— — —шешһег of Boraginaceae, 


916 Galiradie д jay, granite formation, 1062 


ште Birds, 1236-40 


— E: TuS: for Germander speedwe d Gamma Moth: see Silver Y 


Forked Lightning, 907, 909, 910 

Forked Spleenwort, 695, 696 

Form, of hare, 658, 659 

—of toad, 445 

Formic Acid, in ant sting, 264 

— —in stinging nettle, 207 

Formica fusca, negro ant, 1530 

Formicoidea, ant super-family, 1532 

Forvie Sands, 1354 

Fossils, 413-16 

Foul Marten : see Polecat 

Foumart: see Polecat 

Fountain Bladder Snail, 930 

Four-spotted Dragon-Fly, 326, 328 

Fowl, domestic, incubation of egg, 168 

FORME. Warde, on nightingale's song, 

Fox, 7, 169-73 

—how to watch, 173 

—spoor, 360 

Foxglove, 1143-44, 7147 

Fox Moth, 189 

— —caterpillar, in autumn, 980 

Fox Sedge, 1442, 1444 

Fox Shark : see Thresher 

Fox-tail Grass, 976 

Fractocumulus Cloud, 333, 335 

Fragaria, strawberry genus, 1503 

Fragaria vesca, wild strawberry, 1435 

Fragrant Orchis, 510, 511 

France, oyster culture in, 920-21 

Franklin, Benjamin, on electricity, 907 

Freestone, in Mull, 1129 

French Partridge, 1237, 1238 

French Willow: see Almond -leaved 
Willow 

Fringed Buckbean, 7464 

Fringed Heath, 646 

Fringillidae, finch family, 

Frit-fly, oat pest, 760 

Fritillaries (butterflies), 86, 799-802 

Fritillary (flower), 1525, 1526 

Frog, 133-36 

—distinction from toad, 443 

—eaten by grass snake, 473 

—how to rear, 445 

—in pond, 35 

Frogbit, 1463 

Frog-fish: see Angler 

Frog-hopper, 477-80 

— —pheasant and, 1236 

Frog Orchis, 511, 572 

MW Е. W.,and the Large Blue, 

Frost, artistic effects, 1300-02 

Frosted Orange Moth, 1500 

Fruit, blackbirds and, 61 

—bullfinch and, 322 

—of dandelion, dispersal, 429, 430 

Fruit-farming, 1502-04 

Fruticose Lichens, 1487 

Fry, of trout, 99 

—of minnow, 560 

Fucus ceranoides, seaweed, 669 

Fucus mackayi, seaweed, 669 

Fucus nodosus, seaweed, 669 

Fucus platycarpus, seaweed, 468 

Fucus serratus, seaweed, 468, 470, 669 

Fucus vesiculosus, a brown seaweed, 
467, 468, 669 

Fuggles, hop variety, 806 

Fuller’s Earth, oolitic rock, 1446 

Fuller’s Teasel, 1547 

Fulmar, 1537, 1538 

Fumariaceae, fumitory order, 1401 

Fumitory, 1401 

Funaria, moss, 1454 

Fungi, beneath birch tree, 110 

—edible, 106 

— —and poisonous, 293, 293-96 

—dgeneral introduction, 105-06 

—spores carried by sawflies, 1134 

Fungus midges, 1033 


булшш pulex, freshwater shrimp, 

408 

Ganges, R., bore in, 924 

Gannet, 948-50, 960 

—nest and egg, 165 

Garden, common moths of, 1285-88 

Garden Ant, 1531 

Garden Carpet Moth, 558 

Garden Snail, 378, 380-81 

Garden Spider, courtship, 304, 305 

— — web, 180, 182 

— — —in dew, 1302 

Garden Tiger Moth, 435, 491, 492 

— — —caterpillar, 1386 

Garden Warbler, 454, 455, 465 

Garfish, 1528 

Garganey, duck, 1073, 1076 

Garlic, mitosis in, 1296 

—wild, 1522, 1523, 1525 

Garlic Hedge Mustard, 1438 

Gasterosteidae, stickleback group, 687 

Gastrophilus equi, bot, 1407 

Gastropoda, limpet a member, 604 

—shells, 697, 699 

—snail a member, 378 

Gatekeeper Butterfly, 37, 1169 

Gatten: see Dogwood 

Наше the tompot blenny, 850, 
5 

Gaunt: see Grebe, Great Crested 

Gean: see Cherry 

Gegenschein, 686 

Geikie, Sir Archibald, 228 

дейн Сидон Чуег'з greenweed, 


Gentian, Marsh: see Marsh Gentian 
Gentianaceae, bog bean a member, 736 
—yellow-wort and centaury, 376 
Geology, as hobby, 33 

Geometra, emerald moth members, 1365 
Geometrid Caterpillar, on blackthorn, 


786 
Geometridae, moths, 556, 558 
—wingless females in, 1440 
Geotrupes spiniger, dor beetle, 1229 
Geraniums, True, 1014-17 
Gerard, John, 544 
— —оп the hornbeam, 432 
and Jaburnum, 1456 
on the walnut, 613 
— —оп wayfaring tree, 918 
Germander, Wood: see Sage, Wood 
Germander Speedwell, 1701 
Germination, of wheat, 137-39 
Gerris thoracica, 1349 
CUR pus common avens, 1436, 
Ghost-moth, hop pest, 806, 1499 
Ghost Shrimps, 1434 
Giant Bell-flower, 861 
GI ar CSE basalt formation, 


БЕ —eology, 1126, 1128 
Gibbons, Grinling, used lime wood, 301 
Gibbous Cushion Star, 206 
Gill Arches, of Ostracoderms, 1079 
Gillaroo Trout, frontis., vol. 3 
Gill-booke. of crab, 411 
——of king-crab, 417 
Gills, fish breathing apparatus, 190 
—of tadpole, 135 
Em ma 

inévrette, from juniper berries, 5 
аа pe 3088 

aciers, effects on landscaj 
—formation, 1426 E gos 
—in Lake District, 628, 630 
Gladdon, the stinking iris, 1311 
[TUNE 

ands, rnating, of hedgeho; 
Glanville Fritillary. 37, CT pes sn 
и 5 

lauconite, іп greensand, 831 
Glaucous Gull, 622 


1558 


Glaucous Sedge, 1442 

Glencoe, 762, 764 

Glencroe, pass of, 278 

Glendalough, 1058 

Glen Garry, in winter, 1278 

Glen Roy, “ roads ” of, 281 

Glen Torridon, 1026 

Globe Flower, 1307, 1309 

Globigerina Ooze, 447 

Globiocephala melaena, the pilot whale, 


1518 
Glory, light phenomenon, 683 
Gloucester, Severn bore at, 923 
Glow-worm, 1193-96 
Glume, of grasses, 975, 976 
Glyceria fluitans, float grass, 1319 
Gnaphalium uliginosum, marsh cud- 
een Mosc itoes, 1031-34 
Gnats an losquitoes, -9 
Gneiss, metamorphic rock, 32, 33 
—in Outer Hebrides, 1292 
Gnorimus nobilis, a chafer, 398, 1229 _ 
Goatfell, volcanic rocks, 1116-17, 1125, 
28 


11 
Goat Moth, 435, 1498 


Goat 

Goat-sucker : see Nightjar 

Goat Willow : see Sallow 

Gobio fluviatalis, the gudgeon, 1241 
Gold, in Wales, 825 

Golderest, 7390, 1391 

—autumn assembly, 1018 

—builds in larch, 23 

—winter mortality, 1276 

—in yew, 1291 

Golden-back : see Natterjack 
Golden-crested Wren . see Goldcrest 
Golden Eagle, 1368-69, 1376-79 

— —egg: frontis.. vol. 1 

Goldeneye, duck, 1073, 1316 
Golden Plover : see Plover 

Golden Rod, wild, 682 

Golden Saxifrage, 1495, 1496 
Goldfinch, 320, 327 

—in apple and pear trees, 1001 
—egg, 165 

—nest, 142 

Goldfish, 882-84 

Goldilocks, wood crowfoot, 338 
Goldings, hop variety, 806 
Gold-sinny Wrasse, 1404 

Gold Swift Moth, 1500 # 
чо Moth, and caterpillar, 937, 


Gonads, of jelly-fish, 520, 521 
Friday, potato-planting on, 1244 

Good King Henry, 1399 1 
Goodrich, E. S., frog experiments, 
Goodyera, Creeping, 1342 
Goodwin Sands, legend of, 1095, 1354 
Goosander, 1078, 1316, 1317 
Goose Barnacle ; see Ship's Barnacle 
Gooseberry, cultivation, 1504 
—a true berry, 1502 
Gooseberry Sawfly, 7135, 1136 
Goosefoot, 793, 1399 
Goosegrass, 1042, 1043 
—silverweed, 1436 
Gordon, Seton, golden eagle photo- 

graphs, 1368 
Gorgon's Head, 206, 207 
Gorse. 647, 1355 
—in early spring, 1551 
—wren’s nest in, 1259 
Gouliot Caves, Sark, 1324 
Goutweed, 1202 
Grafting, of fruit trees, 939-40 
Gramineae, grass family, 974 
Grampus, 15/3 
Grampus griseus, Risso’s dolphin, 1514 
Grandiceps, a polypody fern, 969 
Granite, acid rock, 30 
—in Anglesey, 1247 
—in Channel Islands, 1322, 1323 
—in Devon and Cornwall, 700, 701, тог, 

712-13 
— а Lake District, 627 
—in Mull, 1129 
—in Scilly Isles, 1248 
—Lundy composed of, 1248 
— under microscope, 942-44 
Granite Mt., 1.0.M., 1247 
Grantia compressa, purse sponge, 1375 
Grape Fern : see Moonwort 
Graphium elegans, lichen, on holly, 1263 
Graptolites, earliest hydrozoa, 655 
Grass-eggar Moth, 159 
— — —саіегрШаг on blackthora, 786 
Grasses, 974-76 
—of meadow and waste, 1382-84 
Grassholm, 1247 
—gannet colony, 948, 949 
Grasshopper, 582-83 
—face under microscope, 352 
Grasshopper Warbler, 1388 
Grass Mouse: see Field Vole 
Grass of Parnassus, 736 
Grass Snake, 7, 225, 227, 228, 471-78 
— —compared with adder, 311 
Gravitation, and tides, 1466-68 
Grayling (butterfly), 36, 1168 
Grayling (fish), 1477, 1477, 1488 
Great Burnet, 1495 


m 


Greater Spotted Wood ecker, 772 


йн Gables volcanic Torneo 18-19, 


= — Weather effects, 87 
Great tna е ox Hedge 
, and bees on li 
— —deseription, 119 جو‎ 
— —egg, frontis., vol. 1 
= m patinig box, 118 
= At nesting hole, 119 
Great Water Dock, 1402 
Great Wood Rush, 1516 
Grebe, 1208, 1209, 1210 
—Great Crested, 807 
— = toot in nest, 840 
—Little: see Dabchick 
—Slavonian, 807 
Green-bottle Fly, 1405 
Green Carpet Moth, 558 
= — —on bramble, 847 
Greenfinch, 320, 323 
—in Austrian pine, 1121 
— beetles burying, 890 
Greenfly : see Aphides 
Green Grasshopper, Great, 582, 583 
Green Hairstreak, 37, 1109 
August, 609 
Green Hellebore, 1307 
Greenland Shark, 440 
Greenland Whale, 1483 
fox nd Wheatear, passage migrant, 


Green-leaved Hound's Tongue, 915 
Green Lizard, non-indigenous, 996, 997 
Green Mould, 1312 

Greensand, 573, 576 

—English area, 1445, 1448 

—in Isle of Wight, 1321 

—structure, 831 

Greenshank, 808, 809 

Green Silver Lines Moth, 435 
Greenstone, in Isle of Man, 1247 

Green Tiger Beetle, 228, 539 

reas уып White Butterfly, 37, 39, 


Green-winged Meadow Orchis, 248 

Green Woodpecker, 771, 774, 775 

Greta Valley, 629 

Grey, Viscount, of Fallodon, 1100 

— — — —on the corn bunting, 482 

= — — —on cuckoo habits, 424 

— — — —on eurlew's song, 287 

— — — —on the nightingale, 407 

—on nightjar's song, 593 

— —on cock wren's nest, 1260 

Grey Crow : see Hooded Crow 

Grey Dagger Moth, caterpillar, 1385 

Grey Field Speedwell, 1103 

Grey Gurnard, 1760, 1161 

Grey Hen, female blackcock, 1239, 7240 

Grey Millet : see Gromwell 

Grey Mullet, 1284 

Grey Poplar, 346 

Grey Shrike, Great, 1140 

Grind of the Navir, Shetland Isles, 1294 

Grindstone, from sandstone, 1324 

Grin Low, in Peak district, 1187 

— —R. Wye and, 903 

Grisette Fungus, 294 

Grizzled Skipper, 37, 1298 

Gromwell, 914, 915 

Grosbeak : see Crossbill 

Ground Beetle, 540, 1229 

Ground Game Act and spring traps, 
1105 

Ground Ivy, 1470 

——galls on, 1363 

Ground Lackey Moth, 936 

Ground Pine, 1471 

Groundsel, ragwort relative, 680, 793 


5 

: see Blackcock 

—red, 1111, 1112 

— --and ТЫ ЖЫ ach 

——egg, frontis., vol. 

Grouse Disease, 1112 

Grouse Locust, grasshopper, 583 

Guanin, and scale coloration, 100 — 

Gudgeon, 1241, 1242 

Guelder Rose, 018-19, 981 

Guernsey, 1322, 1323 

Guillemot, 1506, 1507, 1508-09 

—no dus 1 

—single egg, х 

а and British climate, 47 

Gull, Black-backed, 622 

Ошу 

—Herring, 

Gunnel, the butter fish, 801 

Gurnard, 1160, 1161 

Gust, of wind, cause, 1071 

Gwithian, sand-dunes at, 63 

Gwyniad, whitefish, frontis., 
1 


8 
donee natator, whirligig beetle. 1348 


H 


i ids, 510, 511 
oie nad, 953, 954 


of, 830 
Haematite, раш grains of 407 


vol. 3. 


Hail—cont. 

wand thunder, 909 

Hair-pins, in pigeon's nest, 926 
Hairs, on caterpillars, 1386 
Hairstreak Butterflies, 37, 1109-10 
T m August, ат 

— —Purple, caterpillar on oak, 667 
Hairy Bittercress, 1400 

Hairy Buttercup, 328 

Hairy Hawkbit, 1178 

Hairy Mint : see Water Mint 
Hairy Rock Cress, 1400 

Hairy St. John’s Wort, 1254 

Hairy Tare : see Hairy Vetch 
Hairy Vetch, 1358 

Hairy Violet, 132 

Hairy Willow-herb, Great, 1145 

Hairy Wood Rush, 1517 

Half-Mourner : see Marbled White 

Halibut, tlat-fish, 309, 310 

ME erumb-of-bread sponge, 


5 
Halictus, mining bees, 523, 824 
Halidrys siliquosa, seaweed, 669, 671 
Halo, of sun and moon, 683 
Haloragaceae, mare’s-tail family, 1465 
Halteres, of Diptera, 1031 
Halyzia 16-guttata, lady-bird, 789 
Hammer-headed Shark, 439 
Hampton Court, lime avenue at, 301 
Hanoverian Rat, the brown rat, 1154 
Hardhead : see Knapweed 
Hard Rush, 1516 
Hare, 7, 658-60 
Harebell, 560, 861 
Harefield Park, first silv 
Haresfield Beacon, 1394 
Hare’s-foot Trefoil, 599, 600 
Harlequin Duck, 807 
Harrier, Hen, 1452, 1461 
– Магзћ, 1330, 1331 
—Montagu's, 1330 
Harrington, 91 1 striations at, 282 
Harris, Loch Seaforth, 1293 
Harris, Moses, and cinnabar moth, 676 
Harris-with-Lewis, composition, 1292 
Hartland Point, millstone grit near, 702 
Hart's-tongue Fern, 872, 876 
Harvesters, 1422 
Harvestmen, 1 
Harvest Mouse, 
Harvest Time, 
194-98 
Harz Mts.. light effects in, 683 
Hawfinch, 1137-39, 1148 
Hawkbit, 1178 
Hawk Moths, 878-81 
— —]arvae, purple 
blance, 1065 
Hawks, the merlin, 1113, 1114 
Hawk's-beard, 1178 
Hawkweed, 1178 
Hawkweed Picris, 1177 
Haws, fieldfare food, 1011 
Hawthorn, 229-31 
—blackthorn relative, 7: 
— looper caterpillars on, 5: 
—oak-eggar cocoons on, 188 
Hawthorn Saw-fly, 1135, 1136 
Hay, 527-29 
—on telegraph pole, 1070 
Haymaking, 459 
Haytor, weathered granite, 89 
Haze, distinction from fog, 1124 
Hazel, 1165-67, 1181 
—in oak wood, 201 
—toothwort on, 1281 
Head, of insect, 24 
Head Fish : see Sun Fish 
Head Louse, 1493 
Heap Clouds, 442 
Heart Cockle, shell, 699 
Heartsease, 728 
—a violet, 130 
Heart-urchin, 207 
— —habits, 62 
Heath (pleat) varieties, 645-46 
Heath Bedstraw, 1043, 1044 
Heath Butterfly, large, 87. 1170 
— —small, 87, 1170 
Heather : see Ling 
Heath Fritillary, 37, 802 
Heathland, in August, 609 
—common flowers of, 645-47 
—moths of, 1364-66 
Heath Moth, Common, 1364, 7365 
Heath Rush, 1516 
Heath Spider, 1005 
Hebrides, Outer, 
in, 1292, 1293 
Hedera helix, ivy, 1151 
Hedge, blackthorn for, 783 
— English characteristic, 66 
—hornbeam for, 433 
—yew for, 1291 
Hedge Bedstraw, 1042 
Hedgehog, 7, 237-39, 245 
—in the garden, 239 
Hedge Maple, 1052, 1053, 1054 
— —galls on, 1362 
Hedge Mustard, common, 1438 
Hedge Parsley, 1799 
Hedge Sparrow, 330, 331, 332, 240 


in the Countryside, 


emperor resem- 


marine denudation 


Hedge Sparrow—cont. 
— —cuckoo in nest, 422-23, 424, 425 
— —egg, frontis., vol. 1 
Hedge Woundwort, 1469 
Height, of tree, how to tell, 274 
Helix, snail genus, 881 
Helix Aculeata, prickly snail, 1263 
Helix aspersa, garden snail, 378 
Helix nemoralis, hedge snail, 380, 381 
Hellebore, wild types, 7307 
Helleborine, Broad-lenved, 1340, 1341 
—Marsh, 1341 
—Red, 1841 
—White, 270 
Helosciadium nodiflorum, procumbent 
marshwort, 1202 

Helvellyn, Striding Edge, 463 

from Tarn Hows, 620-21 
Hemiptera, insect order, 24 
Hemlock, characteristics, 450, 451 
Hemlock Stork's-bill, 1017 
Hemlock Water Dropwort, 452 


| Hemp Agrimony, 552 


Hemp Nettle, /469 

Hen-apple : see Whitebeam 

Henbane, 933, 934 

—downland flower, 374 

Henbit Dead Nettle, 299 

Hen Harrier : see Harrier, Hen 

Hepaticae, liverwort family, 1410 

Hepialidae, swift moths, 1499, 1500 

Herald: Moth, 437 

=- —caterpillar, 1885 M 

Herb Bennet : see Avens 

Herb Paris, 1526 

Herb-Robert, 1014 

Herbs, wild, 541-44 

Herd Instinct, in cattle, 579 

Herm, shell-beach, 1324 

Hermaphrodite, derivation, 283 

Remum monorchis, musk orchis, 

Hermit Crab, 64, 1533, 1534 

— —and sea-anemone, 290 

Heron, 73, 639-41, 807 

—nest, 143, 149 

Heron Family, bittern a member, 1328 

Herring, 722-24 

—King of the: see Chimaera 

Herring Gull, 75, 614, 615 

Hesperia malvae, grizzled skipper, 1298 

Hesperidae, skipper family, 1297 

Hessian Fly, of wheat, 1363. 

Heteroptera, compared with Homop- 
tera, 477 

HUP of white admiral larva, 

6 

Hibernation, of bats, 518 

—of dormouse, 1094 

—of duckweed, 1035 

—of false scorpion, 1100 

—of frogs, 136 

—of hedgehogs, 237, 239 

—of insects, 1276 

—of snail, 380, 387 

—of wolf spiders, 863 

Hibernia, Geometrid genus, 1440 

Hide, for observation, 8 

—for photographing birds, 1452 

—for tree-top work, 1492 

Hieracium, the hawkweeds, 1178 

High Brown Fritillary, 36, 800. 501 

Hizhland Cattle, 579 

Highlands, formation, 33 

—North-West structure, 1026-30 

—rock study, 1030 

—of Scotland, 761, 762-03, 764, 776-77 

High. Wycombe, chair manufacture at, 
53 

Hillmorton, anthophora colony at, 157 

bi lorea, senweed, 468, 470, 

„ 6 

Hindhead, hills near, 676 

Hip, wild rose fruit, 848, 849 

Hippobosca equina, forest fly, 1407 

ШУРО СОИ antiquorum, sea-horse, 

Hippolyte varians, Aesop prawn, 1434 

Hirneola auricula-judae, — Jew's-ear 
fungus, 1190 

Hirudo officinalis, medicinal leech, 1409 

Hirundinidae, swallow family, 561 

Hispid Marsh Mallow, 1253 

Histeridae, beetle family, 891, 892 

Hister quadrimaculatus, 1229 

Histon, orchards at, 928, 939 

Hive Beetle, 1229 

Hoar-frost, artistic effects, 
1303 

Hoar Withy : see Whitebeam 

Hoary Cinquefoil, 1436 

Hoary Plantain : see Lamb's-tongue 

Hoary Ragwort, 070 

Hoary Shrubby Stock, 1310 

Hob, male polecat, 946 

Hobby, 1114 

Hog-weed, characteristics, 450 

Holcus lanatus, soft, or Yorkshire fog 
grass, 1159 

Holes, nests in, 140 

— — —€egg colour, 166 

Holly, 1261-63 

—berries, 931 


1300-02, 


1559 


Boll cont. 

rabbit-nibbled, 348 

Holly Blue, 37, 1107 

— —caterpillar on ivy, 1153 

Holly Fern, 457 

Hollyhock, pollen of, 1296 

Holm Oak : see argreen Oak 

Holothuria, sea-cucumber, 1218 

Holt, otter’s lair, 358 

Holy Island, 12 

Homarus vulgar 

Homing Pigeon, 26 

Homoptera, compared with Heterop- 
tera, 477, 478 

Honey Agaric, 1189, 1190 

Honey-bee : see Beo 

Honey Buzzard, 054 

Honey-dew, for woo 

Honeysuckle, 931, 7 

Hooded Crow, »0 

Hooded Merganser, 1073 

Hooker, Sir Joseph, 512 

— — ~—on the ivy, 1151 

— — —on water crowfoot, 1207 

— == —on the willows, 534 

Hoopoe, 644 

Hop-dog : see Tussock Moth 

Hop Fly, 806 

Hoplia philanthus, 1229 

Hops, 803-06 

—tussock moth and, 874 

Hop Trefoil, 599 

Hordeum murinum, wall barley, 1884 

Horehound, 1470 

Hornbeam, 431-34 

—leaf, 146 

—twig, 1373 

—witch's broom on, 1362 

Hornblende, in pitchstone, 943 

Horner Valley, Exmoor, 1397 

Hornet, in oak, 82 

eee species, 25 

Hornet Fly, 1406 

Hornet Moth, 1499 

Horn of Plenty, edible fungus, 293, 293 

Horns, of deer, shedding, 75 

—of roe deer, 865, 866 

Horntail, Giant, wood wasp, 1133 

Hornwort, 1464, 7465 

Horse; consumption of oats, 759 

—history, 704 

Horse Chestnut, 271-75 

— — contrasted with sweet chestnut, 
715, 718 

— —leaf scars, 980 

Horse-fly, bite, 798 

Horse Leech, 1409 

Horse Mackerel, 632 

Horse Mint, 542 

Horse of Copinshay, in Orkneys, 1294 

Horseshoe Bat, 520, 524 

Horseshoe Vetch, 600 

Horse-stinger, dragon-fly, 325, 320, 327 

Horse-tails, present day and fossil, 
1220, 1221 

Hottonia palustris, water violet, 1463 

Houndberry-tree : see Dogwood 

Hound’s Tongue, 915 

House Ant, 1532 

House Cricket, 581, 582 

House Fly, 1405 

— — smaller, 1406 

House-leek, 1089 

House Martin, 565 

— —migration, 1009 

House Mouse, 749 

House Sparrow, 1047-48, 1056 

— —and house martin's nest, 563 

House-spiders, 1004, 1006 

Hon whitefish, 1478 

Hover-fly, aphis devourer, 789 

— —оп ivy, 1151 

Hoveton Great Broad, 652 

Howard, Luke, 356 

— —апа cloud forms, 333 

Hoy, Old Man of, 7292, 1203 

Hi п, W. H., 324 

n cuckoo habits, 424 

== —on wood warbler's song, 210 

Humble-bees, 155-57 

— —Asilid fly with, 1406 

—imitated by Bombylidae, 1407 

Humming Bird Hawk Moth, 881 

Hump-backed Whale, 1483 

Humulus lupulus, the hop, 803 

Hunting, of foxes, 172 

Hunting Spiders, 262-04 

Huxley, Julian, /96 

Huxley, Thomas Henry, 572 

~ —on the barnacle, 602 

Hyacinth, Wild : see Bluebell 

Hybrids, from finches, 324 

Hydra, under microscope, 569, 670, 671 

—related to hydrozoa, 655 

Hydrachnidae, freshwater mites, 1423 

Hydranths, of zoophytes, 1374 

Hydra viridis, pond organism, 35 

Hydrocharidaceae, water weed family, 
1037 


249 
ommon lobster, 738 


J-ants, 266 
‚ 963 


37 
eC morsus-ranae, the frogbit, 


Hydrometra stagnorum, 1349 
Hydrophilus piceus, great water beetle, 
1820. 1348 


Hydrozoa, reproduction, 1874 
—under microscope, 654-57 
Hygroscopic Substances, and fog, 1123 
Hylesinus fraxini, ash bark beetle, 1232 
Hymenoptera, ant a member, 264 
—insect order, 24 

Hyoscyamine, henbane extract, 934 
пенса St. John’s Wort family, 


Hypnums, feather mosses, 1454 
Hypochaeris, cat's-ear genus, 1178 
Hypoderma bovis, ox warble-fly, 1407 


1 

Ice, 1426 
Ice Age, in Britain, remains, 278-82 
Iceland Gull, 622 
Iceland Moss, lichen, 1487, 1488 
Ichneumon Flies, 970-73 
— —апа privet Баук caterpillar, 879 
— —und wood wasps, 1133, 1134, 1136 
Igneous Rocks, formation, 30, 37 
— —in Lake District, 18-19 
Пат Rock, Dovedale, 1184 
llex : see Evergreen Oak 
Пех aquifolium, the holly, 1263 — , 
Impatiens noli-me-tangere, touch-ine- 

not, 1472 
Imperial Chemical Industries, Ltd., and 

Dovedale, 1182 
Incisors, of rabbit, 348 
Incubation, of humble-bee eggs, 156 
Indian Corn : see Maize 
Indusia, and fern classification, 967 
Ingleborough, 1186 
Ink, from decapods, 820 
Inquilines, among gall-wasps, 1362 
Insecta, arthropod group, 24 
Insect-eating Flowers, 512-14 
Insectivora, hedgehog a member, 237 
—mammal group, 6 
Insects, collecting, winter, 1494 
—hibernation, 1276 
—hints on collecting, 328 
—and honeysuckle, 963 
—how to set, 27 
—of the oak wood, 665-68 
Insolation, and weather, 1069 
Inula conyza, ploughman's spikenard, 


1545 
Treland, basalt formations, 1126 
—fallow deer in, 395 
—geology of, 1058-63 
—newt superstitions, 597 
—pine martens in, 1198 
—no snakes, 226 
—otter coloration in, 358 
—stoats in, 263 
Iridaceae, crocus members, 1526 
Tris, Fetid, berries, 981 
—Wild, 1306, 1310 
Tris foetidissima, the stinking iris, 1311 
Trish Hare, 660 
Irish Heath, 647 
Trish Yew, 1291 
Tron Ore, in Hebrides, 1129 
Irrigation, snow and, 1424 
—by Trent bore, 924 
Islands, off England, 1246-47 
—in English Channel, 1321-24 
—North British, 1292-94 
Islay Shrew, 896 
Isobars, in weather map, 178 
Italian Clover, as crop, 638 
Italian Poplar, 693 
Itch, mite responsible, 1422, 1423 
Ivory, from narwhal tusk, 1513 
Ivy, 1150-53 
—autumn flower, 980 
—with ground ivy, 1470 
--holly blue food, 1107, 1108 
Ivy-leaved Bell-flower, 561 
Ivy-leaved Crowfoot, 1267 
Ivy-leaved Speedwell, 1102 
Ivy-leaved Toadflax, 1092 
Ixodes ricinius, castor bean tick, 1422 


| Ј 
Jack-by-the-Hedge : see Garlic Hedge 
Mustard 
Jack Curlew, the whimbrel, 1450 
Jackdaw, 856-57 
—and Cornish chough, 1509 
—egg, frontis., vol. 1 
—nesting habits, 142 
Jack-go-to-bed-at-noon : 
beard 
рни three-spined stickleback, 


see Goat's- 


Јасођава, common ragwort, 680 
Jagged-leaved Crane’s-bill, 1016 
James I, and fallow deer, 394 
January, farmer’s work in, 4 
Jay, 708, 709-10, 711 

Ep A vol. 1 

efferies, Ric! 164 

ms peto 999 


elly-fish, 525-26 
Jenkins" Spire-shell, ur snail, 928 


Jenner, Edward, on cuckoo habits, 424 

Jenny-spinner : see Nightjar 

Jenny Wren: see Wren 

Jersey, 1322, 1323 

Jersey Tiger Moth, 493 

Jew's-ear Fungus, 1188, 1190 

Jill, female polecat, 946 

John Dory, 911-12 

Johns, Rev. C. A., 916 

Jointed Rush, 1516 

Joint Planes, in rocks, 87, 89 

Jove's Acorns, walnuts, 612, 613 

Judas Iscariot, and elder tree, 958 

© Jugging,” of partridges 1238 

Jumping Spiders, 862-64 

Juncaceae, bog asphodel a member, 735 

— rush family, 1515 

Juncus communis, common rush, 1515, 
1316 

June-bug, 397-98 к 

Jungermanneales, liverwort division, 
145. 


5 
Juniper, 1080, 1082-83 
Juniper Hill, Surrey, 1082 
Jura, stoats in, 263 
Jurassic Rock, ammonites in, 416 


K 


Kale, cultivation, 1351 

Kaolin, clay, use, 1324 

—in Cornwall, 702 

—felspar the basis, 942 

—formation, 90 

Kearton, Richard and Cherry, 1196 

Kecks : see Hog-weed 

Kelp, as fertilizer, 470 

Kelt, salmon after breeding, 216 

Kendal Green, from dyer's greenwood, 
1356 

Kenfig, sand-dunes at, 533 

Kent, hop-growing in, 803-06 

Kentish Earwig, 1326 

Kentish Glory Moth, 435 

Kentish Plover, /419, 1420 

Kestrel, 731-32, 745 

—egg, frontis., vol. 1 

Kew Gardens, Hooker and, 512 

© Keys," ash fruits, 184, 186 

Kidney-shaped Saxifrage, 624 

Kidney Vetch, 601 

Killarney, geological formation, 1062 

—Lower and Upper Lakes, 1061 

—Meeting of the Waters, 1060 

Killer Whale : see Grampus 

Killing Bottle, for butterflies, 42, 319 

Kimmeridge Clay, 1446 

King, C. J., on seals, 127 

uM Seat, volcanic formation, 


King Carp, 882 

King-crab, characteristics, 417 
Kingcup : see Marsh Marigold 
King Eider, 1073, 1451 
Kingfisher, 13, 643-44, 653, 807 
—egg, frontis., vol. 1. 

—nesting habits, 142 

Kitten Moths, 755 

— —on poplar tree, 346 

Kittie-needie, common sandpiper, 809 
Kittiwake, 615, 619 
Kleinwanzleben, sugar-beet 


1162 
Knapweed, 858 
—broomrape on, 1280 
Large White butterflies on, 37 
—six-spot burnet on, 435 
Knee-holly : же Butcher's Broom 
Knight, C. W. R., tamed golden eagle. 
1369, 1379 
Knot, wading bird, 811 
Knot-grass, 793, 1402 
Knotty Figwort, 1471 
Боза cristata, crested hair grass, 


1 
Kohl-rabi, cultivation, 1850 


L 


Labiatae, dead nettle a member, 298 
—hemp nettle, woundwort. ete., 1469- 


71 
—herb members, 541 
—skull-cap а member, 555 
Labrus maculatus, ballan wrasse, 1404 
Laburnum, 1456-58 
Labyrinth Spider, 1004, 1005 
— —courtship, 304, 306, 307 
Lacerta agilis, sand lizard, 996 
Lacerta muralis, wall lizard, 996 
Lacerta viridis, green lizard, 996 
Lacerta ا‎ common lizard, 995 
Lace-wing Flies, 1415-17 
— face under microscope, 353 
Lackey Moth, caterpillar, 786, 935, 936 
——camouflage, 1885, 1386 
Lactuca muralis, wall lettuce, 1546 
Ladies’ Fingers ; see Kidney Vetch 
Lady-bird, 787-89 
— -—Eyed, 1229 
Lady Fern, 694 
Lady Orchis, 1339 
Lady's Bedstraw, 1042 


variety. 


Lady's Fan, Giant's Causeway, 1128 

Lady's Mantle, 1496, 7497 

Lady's Slipper, orchis, 7338, 1940 

а, pner Orange Tip and, 112-13, 

——in water meadows, 253 

Lady’s Tresses, orchis, 798, 1341, 1342 

Lair, of polecat, 946 

Lake District, 627-30 

— — volcanic activity in, 18-19 

Lakes, glacia! origin, 281 

Lamb, foxes’ food, 170 

Lamb Leer, the Great Chamber, 904 

Lamb’s-tongue Plantain, 1398 

Lamellibranchiata, shells, 697, 698 

Lamellicornia, dung beetle a member, 
94 

—stag beetle a member, 665 

Laminaria, seaweed group, 408, 469, 
689 

—uses, 671 

Lamnidae, shark group, 438, 439 

Lampern, river lamprey, 1079 

Lamprey, 1078-79 

Lampyris noctiluca, the glow-worm, 


Lancelet : see Amphioxus 
Lanceolate Spleenwort, 696 
Laniscapes, how to photograph, 1249 
Land’s End, formation, 701 
— —pr. Syntax 
Landslip, in Isle of Wight, 1321 
Langdale Pikes, 620 
Laniidae, shrike family, 1140 
Lankester, Sir E. Ray, 448 
Lappet Moth, 231, 435 
— —caterpillar, 1385 
— —оп blackthorn, 786 
Lapsana communis, nipplewort 
Lapwing : see Plover, Green 
Larch, 20-23 
—annual rings, 54 
—cone, 1121 
—spruce compared with, 499 
Larder, of polecat, 946 
—of red-backed shrike, 1139 
Large Blue, 1108, 1109 
Large Emerald Moth, 435 
Large Skipper, 1299 
Lariformes, bird order, 14, 15 
Larval Cocoon, of large skipper, 7298 
Lasiocampidae, eggar moths members, 
189 
—lackey moths members, 936 
Lathraea squamaria, toothwort, 1281 
Lathyrus, vetch аз 601 
Latticed Heath Moth, 1365 
— — in August, 609 
Laurel, berries, 931 
Lava Dust, under microscope, 831 
Lavatera arborea, tree mallow, 1253 
Laver, red seaweed, 669 
Lawsonia, species of cypress, 1431, 1432 
Laxton's Superb, apple, 940 
Layering, of privet, 1235 
—of strawberries, 1503 
Leach’s Bithynia, 930 
Lead, in Cornwall, 702 
Leaf, fall of, 977, 980 
—hints on study of, 958, 1083 
—Nature’s ways with, 9-12 
—of tree, function, 21 
—types, 9, 10 
—under microscope, 73, 1130, 1131 
Leaf-cutter Bees, 52/, 822, 824 
Leaf-gall, on oak tree, 80 
— —of sallow, 124 
Leafless Orchis, 1282 
Leaf-miner Moths, on holly, 1263 
— — —larvae on chestnut, 718 
Leaf Roll, in potatoes, 1244 
Leaf-roller Weevil, of birch tree, 110 
Leaf Warblers, 208-11 
Leander serratus, common prawn, 1433 
Leather Bracket, fungus, 1190 
Leather Carp, 852, 854 
Leather-jacket, daddy-long-legs larva, 
1478, 1475 
Lecidea petraea, lichen, 7488 
h, 1409 
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Теесі 
Legs, of barnacle, 602, 603 
—of crab, 410 
—of spiders, and identification, 55 
—vestigial, in snakes, 226 
Legume, type of fruit, 599 
iminosae, clovers members, 637 
—gorse, broom and vetch, 1355-59 
—laburnum a member, 1456 
—pea family, 598-601 
Leighton, Prof., on lizards’ tails, 997 
Leisler’s Bat, 521 
Leith Hill, from Wealden valley, 576 
— —the Weald from, 574 ў 
Lemna, duckweed genus, 1035 
Lemon Sole, plaice relation, 308, 309 
Lenticularis, cloud form, 441 
Lent Lily : see Daffodil 
Leontodon, dandelion genus, 1177 
Leopard Moth: же Wood Leopard 
Moth 

теат шик, 

epidium smithii, Smith's cress, 1401 
Lepidoptera, butterflies and moths. 37 
—insect order, 24 


1560 


Lepralia, zoophyte genus, 1375 

Leptocephalus, larva! eel, 750 

Lepus europaeus, the brown hare, 658 

Lepus hibernicus, Irish hare, 660 

Lepus timidus, the blue hare, 660 

Lerwick, aurora at, 684 

—pilot whales at, 1514 

Lesser Shrew : sce Pygmy Shrew 

Lesser Spotted Dogfish, 384, 385 

Lesser Spotted Woodpecker, 792. 793 

Lesser Stag Beetle, 665 

Leuciscus cephalus, the chub, 1191 

Leven, Loch, and Glencoe, 762 

Leveret, baby hare, 659 

Lewisian Gneiss, 1292 

Lewisian Rocks, in N.W. Highlands, 
1027 

Ley, in hay-growing, 529 

Lias A Lyme Regis typical, 
1 


| Liassic Rock, in England, 1445, 1446 


Lice, parasites, 1493 

Lichen, 1485-88 

—on holly tree, 1263 

—on lime tree, 300 

Lich-fow! : see Nightjar 

Light, nature of, 546 

Lightning, 907-10 

—how to avoid being struck, 010 

Ligia, wood louse genus, 1251 

Ligulatae, group of Compositae, 779 

Ligules, of grass, 975 

Liliaceae, butcher’s broom and wild 
asparagus, 1523 

—rush family allied, 1515 

Lily, bud section under microscope, 
1295 


Lily of the Valley, wild, 1523 

Limacidae, slug class, 506 

Limax, grey slug, 506 

Limax agrestis, ficld slug, 506 

Limax flavus, olive-yellow slug, 506 

Limax maximus, slug, 5 

Lime Hawk Moth, 435, 8 

— — —on lime, 302 

Limestone, in England, 1183-87 

—in Wales, 828, 829 

Limestone Polypody, 968, 969 

Lime Tree, 300-03 

——carly fal! of leaves, 977 

— —twig, 1373 

Lime Tree Mite, 7/23 

Limnaea stagnalis, 
snail, 938, 929 

Limnanthemum peltatum, fringed buck- 
bean, 1464 

Limpet, 602-04 

—shell, 698 

Linaria cymbalaria, ivy-leaved 
flax, 1092 

Lincolnshire, the wolds, 1448 

Lindisfarne : see Holy Island 

Lindley, John, on butterwort, 813 

Line, flax fibre, 1040 

Lipe Squall, 1069, 1071 

Ling, frost on, 1300 

—true heather, 645, 646 

Linghorn Starfish, 207 

Liniphiidae, spider family, 1002, 1004 

Linnaeus, 7132 

—on badgers, 104 

—on butterwort, 813 

—and the chaffinch, 330 

—and the newt, 595 

Linnet, 483-84, 496 

—egg, frontis., vol. 1 

—nesting habits, 142 

—green; see Greenfinch 

Linseed, from flax, 1038, 1039 

Linum usitatissimum, flax, 1038 

Liobunum  blackwallii,  harvestman 
species, 1099 

Liparis, Two-leaved : see Fen Orchis 

Liparis loeselii, fen orchis, 1342 

Lipeurus baculus, pigeon louse, 1404 

Lirus perciformis, barrel-fish, 1283 

Lithewort : see Wayfaring Tree 

Lithospermum, gromwell, 915 

Litmus, from lichen, 1487 

Little Crake, /492 

Little Owl, 888, 889 

— — foreign pest, 1105 

Little Tern, 525, 526 

ОА lacustris, plantain shorew 

Livelong : see Orpine 

Liver-fluke, carried by marsh snail, 929 

Liverwort, 1411, 1412 

—male flowers, 1455 

Lixus paraplecticus, 1229 

Lizard, The, formation, 703 

Lizard Orchis, 1339, 1340 

Lizards, and snakes, 
remarks, 225-28 

—legged. 7. 227, 994-97 

—the slow worm, 769-70 

Llangollen, rocks at, 827 

Llanthony Abbey, 529 

Loach, 1381 


Lobster, 737-39 

Lobster Moth, 755 

— —оп beech tree, 53, 54 

— —caterpillar, 1885 

Lochinver. Lewisian gneiss аъ 33 


common water 


toad- 


introductory 


| 
| 


1 


Lochmaben Vendace, 1478 
ch Killin Char, frontis., vol 3 
Lock, bees’ nest in, 822,323 _ 
Locis (tree) : see False Acacia 
p Чоп : see Snowflake 
dge, of musk rat, 1345, 1347 
Loganberry, cultivation, 1504 
lum AU grass, 1384 
0 7 
Lombar чу РО ааа согп оп, 797 
mond, Loch, rainb 
London, fogs in, 1 1 М Rogar, 
Eg m 614 
—infra-red panorama, 1224-25 
AU Fler tide level mark at, 
London Basin, geology of, 1223-25 
London Bridge, high water ae 1468 
don Clay, 1224 
London Plane, 740-42, 743 
don Pride, wild, 624 
Long-eared Bat, 520, 522 
Pong-eared Owl, 28 888, 900 
“finned Gurnard, 1161 
Longhorn Beetles, 1220-32 1 
Long-horned Grasshopper, 582, 583 
ong Outer Hebrides, 1292 
Long-rooted Cat’s-ear, 1178 
Long-stalked Crane’s-bill, 1016 
Longstone, Farne Islands, 1249 
Long-tailed Blue, 1108 
Long-tailed Duck, 1078, 1317 
Long-tailed Field Mouse, 748, 749 
Long-tailed Skua : see Arctic Skua 
Long-tailed Tit : see Tit, Long-tailed 
Loon, the great northern diver, 1208 
Looper Caterpillars, 556-58, 1386 
— —of Brussels lace moth, 677, 678 
~ —parasites of, 973 
Loosestrife, purple, 653, 554 
—yellow, 553, 554 
Lop Grass : see Soft Brome 
Lophius piscatorius, angler fish, 1078 
Lophopus crystallinus (polyzoon), under 
microscope, 571 
Lords and Ladies : see Arum 
Lota vulgaris, the burbot, 1381 
Louping Ill, carried by tick, 1422 
Lousewort, Field, rattle, 255, 256 
— —as partial parasite, 1281 
DA Watchman : see Dung Beetle 
Lowther Hills, glaciers in, 280 
Lucanus cervus, stag beetle, 1229 
Luccombe Chine, 1322 
Luce, the pike, 354 
Lucerne, 1501 
Lucilia caesar, green-bottle, 1406 
Lucretius, on thunder, 907 
Ludius ferrugineus, 1229 
Lugduft, 1058 
Lug-worm, 62, 64, 1535 
Luidia, starfish, 205 
Lulworth, fossil trees at, 415 
Lulworth Cove, folding at, 220 
Lulworth Skipper, 37, 1208 
Lumbricidae, earthworm family, 
Lumpenus, а blenny, 851 
Lump-sucker, 1226 
Lunar Dung Beetle, 94, 95, 96 
Lunar Hornet Moth, 1499 
Lunar Yellow Underwing, 1286 


128° 


Lungwo: 

Lupin, frost on, 7301 

Lupulin, in hops, 804 

Luzula, rush genus, 1378, 1516 

Lycaenidae, blue butterflies members, 
1109 


—small copper а membe: 
Lychnis, campion genus, 389-92 
Lychnis Moth, and campion, 359 
Lycopodiales, club-mosses, 1222 _ 
Lycopus europaeus, gipsywort, 1471 
Lycosidae, wolf spiders, 863 
Lyell, Sir Charles, 1228 У 
Lymantriidae, vapourers members, 1439 
Lyme Regis, landslip at. 003 
= —Lias formation, 416 | 
Lysimachia, yellow loosestrife, 
Lysimachia nummularia, 
jenny, 1437 
Lythe : see Pollack 
Lythraceae, purple 
member, 554 
Lytta vesicatoria, blister beerle, 


M 


Macclesfield and Poynton Canal, ice on 


1426 
Mackerel, 631-32 
—true fish, 191 
—tunny, a relation, 502 
Mackerel Sky, weather sign, 50 
Macrocarpa, species of cypress, 1430. | 


553, 564 
creeping 


loosestrife п 
1299 


оп dead mole, 551 
—Jarva of house fly. 1405. 1406 


| Marsh Cinquetoi!, 255 


Magnetite, in dolerite, 042 

е, 707-07, 711 
—ейц, frontis.. vol. 1 

іе Diver, the golden-eve, 1316 
Magpie Moth, 435, 1273, 1287, 1288 
== caterpillar, 1385 
Maidenhair, Black, 695, 606 
Maidenhair Spleenwort, 695 
Maiden Pink, 1311 
Maiidae, spider crabs 
Main, Hugh, and mil 
Maize, cultivation, 2 
= stem under microscope, 1132 
Malachia aeneus, 1229 
Male Fern, 485, 486 
Malham Tarn, 902, 904 
MEAN M Duck 

allophaga, bird-lice, 1494 

Mallow, 1252-54 
Malvaceae, mallow family, 
Malvern Hills, 1396 
Mamestra persicariae, dot moth, 1287 
Mammals, dental formula, 77 
—orders of, 6 
Mammatus, cloud form, 442 
Man, and animal distribution, 6 
Maa, Isle of, 1246: 
Mangel-wurzel, distinction from other 

roots, $86, 8 
Manna Ash, fruit of, and hornbeam, 432 
Man Orchis, 511, 512 
Mantis Prawn, 
Mantle, of snail, 
Manubrium, of jelly-fish, 525 
Manure, for cabbages, 1350 
Manx Shearwater, 1537, 1538 
Maple, 1052-55 
—Field, galls on, 1362 
—(reat : see Sycamore 
Map-winged Swift Moth, 1500 
мышы EE Butterfly, 36, 215, 316, 


Marble Gall, on oak tree, 80, 82, 1361 
March, farmer's work in, 4 
Marchantiales, liverwort division, 14 
Marchantia polymorpha, liverwort, 1457 
March Moth, 1440 . 
Marennes, green oysters from, 921 
Mare’s-tail, 1465 

** Mare's Tails,” cloud form, 50 
Margined Water Beetle, 35, 1206, 1229 
Marigold, Corn, 726 

—Marsh : see Marsh Marigold 
стрина in Scottish islands, 


Marine Stickleback, 658 
Marjoram, 544 

Marmoress : see Marbled White 
Marram Grass, in Cornwall; 63 
— —frost on. 1300 
— — uses, 530, 531, 5 
Marsh. plants of the, 733 
—arasses of, 1319-20 
Marsh Buckler Fern, 486 


34, 1526 
‚ 767, 768 


36 


Marsh Fritillary, 36 

Marsh Gentian, 735 

Marsh Harrier : see Harrier, Marsh 
Marsh Hawk’s-beard, 1178 

Marsh Horse-tail, 1221 

Marsh Isnardia, 114 
Marsh Marigold, 253 
Marsh Orchis, 268, 265 
Marsh Pennywort, 734 

Marsh Plume Thistle, 750 

Marsh Ragwort : see Water Ragwort 
Marsh St. John’s Wort, 1254 

Marsh Snail, 929-30 

Marsh Sow-thistle, 732 

Marsh Speedwell, 1103 

Marsh Spike Rush, 1444 

Marsh Tit, 119, 122 ‘ 
Marsh Trefoil : see Bog Bean 


| Marsh Violet, 737. 132 
Marsh Warbler, 367 


— —ери, frontis., vol. 1 

Marsh Whortleberry, the cranberry, 986 | 
Marsh Willow-herb, 1146 

Marshwort, Procumibent, 1202 

Marsh Woundwort, 1469 

Marsupium, of wood louse, 1250 

Marten, polecat, a relative, 045 

Marten Cat : see Pine Marten 

Martins, and Swallows, 561-64 

Masked Crab, 1534 
Mason Bee, 82: 
Mason Wasp, 
Massingham, H. J., 728 

Mast, beec 51, 53 

Mat Grass, 1318 

Mating, of dogfish, 383, 384 
Mating Song, and territorial righ 
Matricaria, Composite genus, 117 
Matthiola, wild members, 1309 
Mavis : see Thrush 

Mawddach R., estuary, 825 

May : see Hawthorn 

Maybird, the whimbrel, 1450 
May-bug : see Cockchafer 
May-fly, 797, 199 

Mayweed, Scentless, 793, 1175, 1177 
—Stinking : see Camomile, Stinking 
Mazarine Blue, 37, 1108 | 


| Meadow, grasses of, 1382-84 


| ——in У 


| —polarizing, 943, 
| Microscopy, hints, 


| —of whales, 


Meadow Brown Butterfly, 87, 1168, 1169 
——caterpillar, 1384 
Meadow Buttercup, 327, 339 
Meadow Cat’s- 382 
Meadow Craue's-bill, 7015, 1016 
Meadow Fox-tail, 1382 
Meadow Pepper Saxifrage, 1201 
Meadow Pipit, with cuckoos, 424 

~ —(deseription, 72 
Meadow Plume Thistle, 780, 757 
Meadow Poa, 1382 
Meadow Rue, 1497 
Meadow Saffron, 1526 
Meadow Saxifrage, White, 1495 
Meadow-sweet, 552 
Meadow Vetchling, 601 
Mealy Redpoll, 484 
Mealy Tree : see Wayfaring Tree 
Measurement, of fog, 1124 
—of wind, 1069-72 
ep cambrica, Welsh poppy, 
Medick, resemblance to trefoil, 600, 601 
Mediterranean Sea, tideless, 1467 
Medlar, and quince, 565-68 
Medusa, of marine hydrozoa, 654, 655 
Medusa : see Gorgon's Head 
Megachile wilughbisling leaf-cutter bee, 


ctm nodosa, hump-backed whale, 
Megrim, flat-fish, 310 
elampyrum pratense, common cow- 
wheat, 1281 A 
Melancholy Thistle, 781, 782 
Melanotus rufipes, skipjack, 1475 
И meadow saffron family, 


Melasoma populi, red poplar beetle, 
1195, 1229 

Melecta, parasitic bee, 157 

ИУ wood melic grass. 1157, 

Melic Grass, 1157, 1158 

Melilot, 793, 1359 

Melilotus, genus, 1359 


| Meloe proscarabeus, oil beetle, 1229 


Melolontha vulgaris, common eock- 
chafer, 1229 

Melophagus ovinus, sheep-tick, 1407 

Menai Bridge, 1247, 1248 

Mendel, Gregor, 1164 

Mendip Hills. caves in, 903, 904, 905 

Men of the Trees, 21 

Menopon pallidum, fowl louse, 1494 

Menzies, Archibald, and Douglas fir, 832 

Mercury Goosefoot: see Good King 
Henry 

Meredith, George, on wild cherry, 212 

Meretrix chione, shell, 698 

Merganser, Red-breasted, 1078, 1317 

Merlin, 1113, 1114, 1116 

Mersey R., Liverpool harbour, 154 

——pre-glacial conrse, 282 

— —tide peculiarities, 1467 

Marmi lachrymans, dry rot fungus, 
312 


Mesmerism, by fox, 172 

Mesoplodon bidens, Sowerby's whale, 
1483 

Mesozoic Rock, belt in England, 1445 

in Wa 9 

— —on Wels der, 1304 

Metamorphic Rocks, formation, 30, 32 

Metamorphosis, of newt, 596 

—of sen mouse, 1068 


| —of toad, 444, 445 


Metchnikoff, Ilya, hair colouring, 262 
Meteorological Committee, Inter- 


1 
laurel a relative, 1811 
Mica, in granite, 942 
Mice, 746-49 
—burrow as humble-bee's nest, 757 
—and hazel nuts, 1167 
Microlites, in pitchstone, 943 
MEAE virescens, hunting spider, 

100: 
Microscope, description and use, 73 
4 


7 
Microsphaera quercina, oak mildew, 


Microtinae, vole family, 1413 
Microtus orcadensis, Orkney vole, 1414 
Midtord Sands, oolitie, 1446 
Midges, 1033-34 
Midsummer, 457-59, 464 
Midwife Toad, 44 
Mignonette, Wilo 
Migration, of bi 
1009-13, 1024-2; 
—of eels, 750-52. 
—of herring, 723 
—of musk rat, за 


19. 69-72, 978. 


Milfoil : see Yarrow 

Military Orchis, 1339 

Milium effusum, millet grass, 1157 

Milk Parsley, swallow-tail butterfly on, 
988 

Milk Thistle : see Sow Thistle 

Milk Vetch, Purple, 1359 
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Milkwort, downland flower, $75, 376 
Miller, Hugh, 944 
on Culbin Sands, 1354 
and singing sands, 831 
Miller’s Thumb, fish, 7381 
Millet Grass, 1157, 1158 
Millipede, 766-68 
Millstone Grit, in Devon, 702, 703 
== —in Yorkshire and Derbyshire, 
1184, 1185 
Mimic Beetle, 892 
Mimulus, 1472 
Minch, The, a rift valley, 1292 
Miner: 'eologieal meaning, 418 
Bong , 1293 
Mining Bee, 823 
Minnow, 559-60 
Mint, wild specles, 541, 542 
Mirror Carp, 552 
Misse! Thrush, 59, 60 
— —еџа, frontis., vol. 1 
Mist, in autumn, 977 
стапа fog, 1122-24 
Mistletoe, food of missel thrush, 59 
—parnaitie plant, 1279, 1280 
—on poplar, 347 
Misumena vatia, a crab-spider, 1003 
Mitchell, Sir Peter Chalmers, 636 
D Mr., and tunny-fishing, 
50: 
Mites, 1422-23 
—on dung beetle, 94 
Mitosis, cell division, 1296 
Mittened Crab, disense carrier, 64 
Mnium, hornum, moss, 1454 
Mock Sun, 684 
Moine Schists, in Scotland, 764 
Moldwarp : see Mole 
Mole, 7, 548-51 
—and cockchafer grub, 396 
—for young buzzard, 992 
Mole Cricket, 580, 587 
Mollusca, edible, 790-92 
—limpet а member, 602 
Money Spider, 1422 
Moneywort (Creeping Jenny), 1436, 1437 
Monkey Musk : see Mimulus 
Monkey Orchis, 1339, 1340 
Monkey Puzzle, member 
cariaceae, 1373, 1510-11 
Monk-fish, an elasmobranch, 251, 262 
—with lesser spotted dogfish, 384 
Monk’s Cowl : see Arum 
Monk’s-hood, wild, 1303 
Monocotyledons, plant group, 11 
Monodon monoceros, the narwhal, 1512 
Monogamy, among badgers, 103 
Monomorium pharaonis, house 
species, 1532 
IA hypopitys, bird's-nest, 1282 
Monsal Dale, Wye at, 150 
Montagu’s Blenny, 851 
Montagu’s Harrier : 
Montagu's 
Montagu's Sea Snail, 1227 
Monterey Pine, 1479, 1480 
Moon, halo round, 683 
—and tides, 1466-68 
Moon Daisy : see Ox-eye Daisy 
Moonwort, 875, 876 
Moorhen, 807, 839-40, 847 
nest in black poplar, 692 
—nesting habits, 142, 143, 167 
Moorland, berries of, 985-87 
birds of the Northern, 1111-14 
Moraines, 280, 281 
Moray, Culbin Sands, 135 
More, Loch, fawn at, 78 
Morel, common, edible fungus, 293, 290 
Morillon, golden-eye duck, 1316 
Morone labrax, bass, 1348 
Mortehoe, shells at, 697 
Mosaic Disease, hop pest, 806 
Moschatel, in oak wood, 202 


of Arau- 


ant 


see Harrier, 


| Moses, found in * bulrushes,” 1517 


—life story, 1410-11 

—on bomb sites, 793 

—uses, 1455 

Moss Campion, 4 

Mossy Saxitrage, 623 

Mother Cary’s Chicken: see Storm Petrel 

Mother of Thousands : see Ivy-leaved 
"Tondtlax 

Mother Shipton Moth, 437 

Moth-owl : see Nightjar 

Moths, 435 

—common, of garden, 1285-88 

—distinction from butterflies, 37 

—dinrnal, 435-37 

—with wingless females, 1439-41 

Mottled Umber Moth, 1440, 7441 

Mould, 1312-13 

—тед, hop pest, 806 

Moult, of barnacle, 603 

—of caterpillar, 38 

—of crab, 412 

—of crawfish, 739 

—of crayfish, 1141, 1142 

—of lobster, 738 

Mountain Ash : see Rowan 

Mountain Bladder Fern, 877 

Mountain Buckler Fern, 487 


Mosquitoes, 1032-34 
5 
5 


Mountain Cat’s-tail, 1318, 1319 

Mountain Crane’s-bill, 1016 

Mountain Elm : see Wych Elm 

Mountain Golden Rod, 682 

Mountain Groundsel, 680, 681 

Mountain Hare: see Blue Hare 

Mountain Melic, 1158 

Mountain Ројуроду : see Beech Fern 

Mountain Ringlet, Small, 1170 

Mountain Speedwell, 1102 

Mouse : see Mice 

Mouse-ear, term, 624 

Mouse-ear Chickweed, 1401 

Mouse-ear Hawkweed, 1178 

Mousetail, 1402 

Mouth, of dogfish, 382, 385 

—of jelly-fish, 520 

—of lamprey, 1078 

—of starfish, 204, 205 

Mouth Parts, of crab, 411 

— —of insects, 24 

— —of male spider, 56 

Mowing, by machinery, 573, 514 

Muck, Isle of, basaltic rocks, 1129 

Mucor mucedo, white mould, 1312 

Mucus, of snail, function, 380, 381 

Mud Crowfoot, 1267 

Mud Horse-tail, 7221 

Mud Rush, /443, 1444 

Mudstone, on Snowdon, 827 

Mugilidae, grey mullets, 1284 

Mugwort, 793, 1399 

Mull, basalt rocks in, 1127, 1128 

Mullein, Black, 377 

—Great, downland flower, 374, 376 

Mullet, grey and red, 1284 

Muscardinus avellanarius, the dor- 
mouse, 1093 

Musci, moss family, 1410 

Muscidae, fly family, 1405 

Mushroom, Common, 293, 293 

— food for slug, 505 

Musical Sands, 831 

Musk, polecat’s liking for scent. 947 

Musk Beetle, 1229, 1229 

Musk Mallow, 1253, 1254 

Musk Orchis, 1342 

Musk Rat, depredations, 1345-47 

Musk Stork’s-bill, 7017 

Musk Thistle, 781, 778 

Muslin Moth, 494 

Musquash, fur of musk rat, 1345, 1346 

Mussel-duck : see Sheld-duck 

Mussels, freshwater, 844-45 

—and other edible mollusca, 790-92 

—and Ulva lactuca, 671 . 

—Swan, 35, 844-45 

Mustard, oil of, and white butterfly, 42 

Mustela martes, pine marten, 1197 

Mute Swan, commonest type, 513 

Mutilla europea, cuckoo wasp, 1086 

Mycelium or Mycele, of fungus, 105 
296, 1312, 1313 

Mycetophilidae, fungus midges, 1033 

Mycorrhiza, of trees, 1188 

шош palustris, true forget-me-not 


Myosurus minimus, mousetail, 1402 
Myriapoda, former arthropod class, 24 
Myriophyllum, water milfoil, 1465 
муша Ants, and Large Blue larva 
Myrmica rubra, red ant, 1532 
Myrmosa, cuckoo wasp, 1086 

Myrrhis odorata, sweet cicely, 1200 
Myrtle, Bog : see Bog Myrtle 

Mysids, ghost shrimps, 1434 

Mysis, shrimp-like form, 738. 756, 757 
Myxine glutinosa, hag-fish, 1079 


N 


Natooey, Lough, 1060 
Naiadaceae, water weed family, 1036 
Nail-galls, caused by mite, 1423 
Nardus stricta, mat grass, 1318 
Narrow-bordered Five-spot Burnet, 435 
Narrow-leaved Hawkweed, 1178 
Narrow-leaved Vetch, 1358 
Narrow-leaved Water Parsnip, 1202 
Narwhal, 1512, 1514 
Nashe, Thomas, lines on spring, 4 
Nasturtium officinale, water cress, 1269 
Natterer’s Ваё. 520 _ 
Natterjack Toad, 443, 445 
Na Tuadhan, Cambrian quartzite, 1028 
Naturalist, qualifications, 5 
Naucoris cimicoides, 1349 
Nauplius, young barnacle, 603 
Nautilus, a cephalopod, 818 
—Pearly, shell, 697 
Neap Tides, causation, 1467 
Necrophorus humator, burying beetle, 
x 290) 891 

есторћогив ruspator, burying beetle, 

1999 р: g beetle. 


Necrophorus vespillo, burying beetle 
en р ying beetle, 


Needle-fish, 1228 

Needle Furze : see Needie Greenweed 
Needle Greenweed, 647 

Needles, of Austrian pine, 1119 

—of cluster pine, 1021, 1022 


Needles—cont. 

—of Douglas fir, 833, 834 

—of pine tree, 241 

—spruce leaves, 499 

Needles, The, 1324 

— —carved by sea, 1097 

Needle Whin : see Needle Greenweed 

Negro Ant, 1530, 1532 

Дешип multifidum, seaweed, 669, 

71 

Nematocysts, of sea-anemones, 289 

Nematus compressus, palisade saw-fly. 
1136 

Nematus gallicola, a saw-fly, 1363 

Nemocera, gnats, mosquitoes and 
midges, 1031-34 

Nemoura variegata, willow-fly, 1417 


Neottia jee bird's-nest orchis, 


128. 

Мера. cinerea, 1349 

Nephrops norvegicus, the 
lobster, 739 

Nereis diversicolor, rag-worm, 1536 

Nerite, freshwater, 930 

Nerophis aequoreus, snake pipe-fish, 

1228 

Nesting-box, house-sparrow in, 1047 

— —tits and, 118, 122 

Nests, of birds, 140-43 

—cuckoo in, 422-23 

—tinding and identifying, 61 

—making, for hedgehog, 239 

—of thrush, robbed by jay, 709 

—of wrasse, 1404 

Net, for butterflies, 42, 319 

—for catching purple emperor, 1065 

Netted Mountain Moth, 1365 

неше creepers the greater whitethroat, 
45 

Nettlehead, hop pest, 806 

Nettle-leaved Bell-flower : see Can- 
terbury Bell 

Nettles, all stinging and dead species, 
297-99 


Norway 


—sting under microscope, 1130 
—stinging, elm relation, 146 
—tortoiseshell butterfly and, 232, 244 
D. important members, 1415, 


—insect order, 24 

Newburgh, Fife, 761 

New Forest, deer in, 75 

— — ferns in, 968 

— geology, 1447, 1448 

— —рошез of, 704, 705, 706 

— —white admiral in, 1065 

New Forest Burnet, 436 

Newfoundland Banks, fog on, 1124 

Newlyn, tidal observatory at, 1468 

Newport (Mon.), oak at, 82 

Newquay, mussels at, 790-92 

Newspaper, for dormouse nest, 7093 

Newts, 595-97 

—in pond, 36 

New Zealand, ragwort plague in, 677 

Night-flowering Catchfly, 392 

Nightingale, 406, 407-09 

—egg, frontis., VOl. 1 

—sedge warbler mistaken for, 365 

Nightjar, 592-94 

—egg, 140, 142, frontis.. vol. 1 

—no nest, 166 

Nightshade, and other poisonous planta 
931, 931-34 

Nimbo-stratus Cloud, 334, 335 

Nimbus Clouds, 442 

Nipplewort, 1546 

Nith, R., near Dumfries, 150 

Nitrogen, clover and, 637 

—supplied by fungi, 1188 

Noctuid Moths, specimens, 1285-88 

Noctule Bat, 520. 523 

Nodding stle; see Musk Thistle 

Мойше, Concretionary, fossils in, 414 

Nomada, parasite of Andrenas, 824 

Nonagria typhae, bulrush wainscot 
moth, 1500 

Norbury Park, the Druid's Grove, 7304 

Norfolk Plover: see Stone Curlew 

Northern Lights: see Aurora Borealis 

Northern Winter Moth, 1441 

Norway Crow: see Hooded Crow 

Norway Haddock, 1343, 1344 

Norway Lobster, 739 

Norway Maple, 1052, 1053, 1054 

Norway Pout, 953, 954 

Norwegian Rat, the brown rat, 1 

Notebook, for flower collectors, 25 

Nothochrysa, lace-wing fly genus, 1415 

Notochord, of Amphioxus, 1078 

Notonecta glauca, water boatman, 1205 

Nottingham Catchfly, 392 

November Moth, caterpillar, 1885 

Nucleus, of protoplasm, 73, 74 

Nuphar luteum, yellow water lily, 1267 

Nuptial Flight, of wood ants, 265 

Nursehound, greater spotted dogfish. 

382, 383, 385 

Nuthatch, 672, 673 

—at bird table, 1260 

—and hazel nut, 1167 

—nests in oak, 82 

Nuts, of beech tree, 51, 53 


Nuts—cont. 

—of birch, 107 

—as crop, 1502 

—dormouse food, 1094 

—as food clues, 1198 

—of hazel, 1165, 1166. 1167 

—nuthatch and, 673 

—squirrel food, 158 

Nut Weevil, in hazel nut, 1167 

Nymph, insect stage, 24 3 

Nymphaceae, water lily family, 1267 

Nymphaea alba, white water Шу, 1268 

Nymphalidae, some members, 

—smal) tortoiseshell a member, 232 

Nymphalinae, chief representatives. 
232-36 

—white admiral a member, 1066 

Nyssia zonaria, belted beauty, 1441 


о 
Oak, 79-83 
—annual rings, 64 
—galls of, 1360, 1362, 1363 
—hairstreak butterflies in, 609 
—ivy on, 1153 
—mistletoe and, 1279 
-and primroses, 11 
—purple hairstreak on, 1109, 1110 
—rearing from acorn, 347 
—sap as squirrel intoxicant, 159 
—spangle galls on, 1362 
—twig, 1373 
—in the Weald, 576 
Oak Apple, causation and growth, 1360, 
136 


Oak-eggar Moth, 187-89, 485 

— — —in August, 609 

— ——caterpillar, 1885 

Oak Fern, 968 

— —апа mountain bladder fern, 877 

Oak Fungus, 1190 

Oak Mildew, 1313 

Oak Tortrix, moth, 667, 668 

Oak Wood, flowers of, 200-03 

— —insects of, 665-68 

— —ригрје emperor haunt, 1065 

——white admiral in, 1065 

Oast-houses, 806 

Oats, 758, 759-60 

Oban Bay, in fog, 1122 

Obelia, under the microscope, 654, 655 

Objective, of microscope, 73 

Observatory, tidal, 1468 

Obtect, type of pupa, 1385 

Oceanic Islands, 1246 

Debris ООА frosted orange moth, 

Octopods, and oysters, 921 

Octopus, 820 

Ocypus olens, devil's coach horse, 892, 
893, 1229 

Odonata, dragon-flies, 326 

—insect order, 24 

Odynerus, solitary wasp, 1084, 1085, 
1086 


Oestridae, the bot-flies, 1407 

Offenburg, Drake’s statue at, 1243 

Ogmore Е., mouth, 154 

Oil, from club-mosses, 1222 

—from fulmar, 1537 

—in hops, 804 

—from walnuts, 613 

Oil Beetle, 719, 720, 1229 

Old Lady Moth, 1288 

Old Man of Hoy, 1292, 1293 

Old Man’s Beard, lichen, 1485 

Old Man’s Beard: see Traveller’s Joy 

Old Red Sandstone, on Exmoor, 1397 

——— in Ireland, 1059 1062 

— — —оп Nairn coast, 1353 

— —in N. Devon, 700, 702 

їп Orkneys, 1293 

potatoes on, 1244 

— — —sea and, 1097 

— — —in Welsh Marches, 1396 

Old Wife, black sea bream, 1529 

Oleaceae, privet a member, 1234 

Oligocene Beds, in Isle of Wight, 1321 

Oligophinae, harvestmen members. 
1099 

Olivine, in dolerite, 942 

—under microscope, 944 

Onagraceae, enchanter's nightshade a 
meniber, 933 

—willow-herb family, 1144 

Onion, root-tip under microscope, 1130 

Onion Fly, 1406 

Oniscoidea, wood louse family, 1250 

Onobrychis sativa, sainfoin, 1501 

Ononis arvensis, rest-harrow, 1356 

Oolitic Limestone, at Portland Bill, 
1445, 1446 

Oolitic Sand, 831 

Operculum, of mosses, 1411 

Ophioglossaceae, fern family, 876 

Ophioglossum lusitanicum, adder’s- 
tongue fern, 875 

Ophion luteus, parasitic fly, 970, 971 

Ophitic Structure, 943 

Ophrys, orchid genus, 508 

Oraches, wasteland plants, 1399 

Orange Balsam, 1472 

Orange Swift, 1499 

Orange Tip, 37, 111, 112-13, 115 
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Orca gladiator, the grampus, 1513 

Orchards, apples and pears in, 938-41 

Orchestes quercus, oak-dwelling weevil, 
667 


Orchestria gammarellus, shore-hopper, 
1534 


Orchids, saprophytic, 1282 
Orchis, bee, 508, 509 


—bog, 512 

—butterfly, 509, 510, 411 
—dwarf, 377 

—early purple, 175, 176 
—fen, 1342 


—fly, 509, 510 

—fragrant, 610, 511 

—frog, 511, 512 

— (Great Brown-winged: see Orchis, 
Lady 

—green-winged meadow, 268 

—lady, 1339 

—lizard, 1339, 1340 

—man, 511, 512 

—marsh, 268, 269 

—military, 1339 

—monkey, 1339, 1340 

—musk, 1342 

—pyramidal, 377 

—soldier: see Orchis, Military 

—spider, early and late, 508, 509 

—spotted, 269 

—twayblade, 269, 270 

Ordnance Survey. tidal observatories, 

Ordovician Period, volcanic activity, 
460 

Ordovician Rocks, in Ireland, 1063 

— —origin of name, 1396 

— —in Snowdonia, 836-37 

— —in Wales, 825, 827 

— —in Welsh Marches, 1396 + 

Ordovician Slates, in Lake District, 
27, 629 

Orgyia antiqua, vapourer moth, 1439 

Orkney Isles, geology, 1293 

Orkney Vole, 1414 

Orl Fly: see Alder Fly 

Ornithogalum, star of Bethlehem genus, 
1525 

Ornithopus perpusillus, common bird's- 
foot, 1359 

Orobanchaceae, parasitic order, 1280 

Orpine, 1089, 7090 

Orthagoriscus mola, sun fish, 1527 

Orthoptera, earwigs members, 1 

—grasshoppers and crickets members, 
580 

—insect order, 24 

Orthotrichum, moss genus, 1454 

Osnia rufa, mason bee, 822, 823 

Osmylus chrysopa, large lace-wing. 
1416, 1417 

ИЕ ancestors ‘of bony fishes, 
1079 


325 


7 

Ostrea angulata, Portuguese oyster, 
920, 921 

Ostrea edulis, common oyster, 920 

Otter 7, 357-60, 373 

Ovary, of field poppy, section under 
microscope, 1295 

Owl, 885-89 

—egg, 165 

—nest in black poplar, 693 

—short-eared, nest, 141 

—snowy, 14 

Oxbow, pool formed by river, 152 

Ox-eye, yellow: see Corn Marigold 

Ox-eye Daisy, 1175, 1179 

Oxford Clay, 1446 

Oxford Ragwort, 793 

Oxheart, cabbage variety, 1350 

Oxlip, true and primrose, 174, 175 

Oyster, 920-21 

—food for starfish, 204 

Oyster-beds, seaweed damage to, 671 

Oyster-catcher, 807, 1420, 1429 

Oyster Mushroom, edible fungus, 295 


P 


Paederus riparius, 1229 

Pagrus auratus, gilt-head, 1529 

On аду Butterfly. 36. 233, 1545. 
54: 


Palaeontology, scope, 414 
Palaeozoic Rocks, in Scotland, 764, 765 
— —on Welsh border, 1394 
Pale Blue Toadflax, 1092 
Pale Clouded Yellow, 36, 316, 319 
Pale-flowered Persicaria, 1402 
Pale Tussock Moth caterpillar, 1885 
Palinurus vulgaris, crawfish, 739 
Palisade Saw-fly, 1135, 1136 
Palm : see Sallow 
Palmate Newt, 596, 597 
Palp, of grasshopper, 352 
—of spider, 352, 353 
Paludestrina jenkinsi, water snail, 928 
Panagaeus crux-major, 1229 
Pandalus borealis, prawn, 1433 
Pandora (fish), 1529 
Panicle, in grasses, 976 

hops, 804 
—inflorescence, 297 
—of privet, 1233, 1235 
Panicled Sedge, Great, 1443 


==. 


Paniculn: 

NCC NS muscle, in hedge- 
cus virgatus, parasi 

Panorpidae; scorpion fies, 146°" 
, у see Heartsease 

uu bearded tit a member, 1329 

enero) ^ celandine a 

—poppy family, 725, 726 

Paper, ns Tice W 

= хар 26 e 

фриз, dandelion dow 43 

р Eont's-beard, ит pe a! 
loecium, in pond, 195, 19 

Parapodia, of Sea mouse, 1067, Soas 

а аана speckled wood butter- 

Pararge megaera, wall bu 7 

Parasites, of gall-wasps, 10 و‎ 

—of leaf-cutter bee, 822, 824 

—of man and beast, 1493-94 

Parasitic Flies, 970-73 

Parasitic Plants, 1279-82 

Parhelia : see Mock Sun 

Paridae, tit family, 119 

Parmelia phycodes, lichen, 1488 

Parotid Glands, of snake, 313 

Parr, young salmon, 276 

Parsley, wild beaked, 449, 450 

Parsley Piert, 1496 

Parsnip, wild species, 1202 

Parthenogenesis, among aphids, 787 

—in water snails, 928 

Partridge, 1237, 1238-39 

—egg, frontis., vol. 1 

—French, 1237, 1238 

—louse parasite, 1494 

—nest and eggs, 167 

—red-legged : see Partridge, French 

—stoat with eggs, 261 

Pasque-flower, 1308 

Passeriformes, bird order, 73, 14 

Passerines, some rarer members, 

1387-91 

Patella, the limpet, 604 

Patrick, St., and Irish snakes, 226 

Peacock Butterfly, 36, 233, 236 

— —caterpillar, 1885 

Pea Family, Leguminosae, 1855 

——some members, 598-601 

Penk раша millstone grit in, 1186, 


Pea-nuts, for feeding birds, 1260 

Pearl, in British oysters, 920 
Pearl-bordered Fritillary, 37, 801 

Pearl Mussel, 845 

Pearly Nautilus, shell, 697 

Pearly Top, dog periwinkle, 698, 699 
Pears, cultivated, 938-41 

—wild, 998-1001 

Peas, as crop, 1245 

—hawiinch food, 1138 
Peasticks, hazel for, 1165 

Peat, in Ireland, 1063 
—sphagnum and, 1453 

Pea Weevil, 1196 
Pecten opercularis, shell, 698 
Pectunculus glycymeris, shell, 698 
Pediculus capitis, head louse, 1493 
Peewit : see Plover, Green 
Pelagia noctiluca, jelly-fish, 526 
Pelamid, short-finned tunny, 504 
Pelecanitormes, bird order, 18, 15 
—gannet, and cormorant members, 948 
Pelican’s Foot, shell, 698,699 
Pellets, of owl, 886, 889 
Pellia, liverwort genus, 1455 
Pellitory, wall, 1090 
Pellucid Limpet, 604 f 
Peltigera canina, dog-lichen, 1487 
Pelvetia, brown seaweed, 467, 468 
Pen, female swan, 514 
Pendine, beach at, 531 
Penicillium, green mould, 1312 1 
Peninsular War, walnut {геев and, 610 
Pennant, Thomas, on Forvie Sands, 1354 

— —on the stickleback, 688 "e 

under microscope, 

Memes Carboniferous rocks in, 


Pennyroyal, 543 j 
Е marsh, 734 
—wall, 8 r 1 

ith Sandstone, of Permian age, 831 
HRS on Steep Holme, 1308 


Pepper and Salt Moth: see 
558. 


О 

ered Moth, 

Петра ЗВГ 1838 

rmint, wild, 542 

рар fluviatilis, the perch, 1006 

Perch, 1006-08 

Perch Family, b: 
weevers, 134 

Perched Blocks. 


ass, Norway haddock 


idae, perch family, 
Peregrine Falcon, on 981, 
Perforated St. John's Wort, 1255 


sepals and petals, 10 
RT Gmericana, ship cockroach, 
1326 


evidence of glaciatiou | 


Periwinkle, lesser, 1438 
Periwinkle (shellfish): see Winkle 
Periwinkle, Dog, shell, 698, 699 
Perlidae, stone-flies, 1417 > 
Perrier, M., and earthworms, 120 
Perry, pears for, 941 
Ree wild pear, 1000 

ria, wastelar а 793, 1402 
Petals, function, ANE TURION LU 
Petasites vulgaris, butter-bur, 1545 
Peter, St., and haddock, 954 
== and John Dory, 911 
кнн segetum, corn parsley, 
Petty Whin, 647 
кеп: фаш palustre, the milk parsley, 


Phagocytes, and hair coloration, 262 

Rage; harvestmen members, 

Phalaris arundinacea, reed grass, 1320 

Бакау grey and red-necked, 1449, 
5 

Phanerogama, flowering plants, 12 

Pheasant, 1236, 1237 

—egg, frontis., vol. 1 

—prey of peregrine, 982 

Pheasant’s Eye, 1308 

БИ DERE: pale brindled beauty, 


AE fallax, crab-spider species, 

ДИКОШ ааш, mountain cat’s-tail, 

Phleum pratense, meadow cat’s-tail, 
1382 


Phlogophora meticulosa, angle-shades 
moth, 1273, 1287 

Phocaena communis, the porpoise, 1513 

Phocidae, seal a member, 125 

Pholas dactylus, piddock, 698, 699 

Phorodon kumuli, hop aphis, 806 

Photography, of animals, 1106, 1156 

—of birds, 1240, 1452, 1492 

—of landscape, 1249 

Photosynthesis, in trees, 21 

Phragmites communis, common reed, 
1515, 1517, 1518 

Phronima, marine crustacean, 757 

Phyllobius, weevil genus, on oak, 667 

ODES rubens, red seaweed, 669, 

ri 


Physalia, Portuguese man-of-war, 526 
Physeter macrocephalus, sperm whale, 


1483 
Ehstophthora infestans, potato blight, 


Piciformes, bird order, 13, 14 

Pickle, from elder, 958 

—from samphire, 634 

is до; hawkweed 
117 

Piddock, shell, 625, 699 

Pied Flycatcher, 074, 675 

Pied Wagtail : see Wagtail, Pied 

Pied Woodpecker : see Greater Spotted 
Woodpecker 

Pigeon, prey of peregri 

—species described, 925— 

— wood, 15 

Pigmentation, of Acsop prawn, 
tion, 1434 

Pig-nut : see Earth-nut 

Pike, 354-56 

Pike Whale, the lesser rorqual, 1483 

Pilchard, 724 

Pill Beetle, 96 

Pill Wood Louse, 1251 

Pilot Fish, 632 

Pilot Whale, 1513, 1514 

Pimpernel, Bog: see Bog Pimpernel 

—Scarlet, 1438 

—Yellow, 1437, 1438 

Pimpinella saxifraga, burnet saxifrage, 
1201 


picris, 


varia- 


Pimpla, ichneumon genus, 971, 973 
Pinaster : see Cluster Pine 

Pine, Austrian, 7118, 1119-20 

— Cluster, 1020-22 

—Corsican, 1119, 1120 

—rarer types, 1479-81 

—Scots, 240-43 

Pine Carpet Caterpillar, 558 

Pine Hawk Moth, 880 


| Pine Marten, 1197-98, 1214 
Peppered | 


Pine Weevil, 242, 1229, 125: 
Pine Wood, ant-hill in, 264 
Pin-eyed and Thrum-eyed Flowers, / 2 
Pink, wild species, 1311 

Pink Shrimp, a prawn, 1433 

Pintail, 1073, 1077 

Pinus laricio, Austrian pine, 1119 
Pinus muricata, bishop's pine, 1121 
Pinus pinaster, cluster pine, 1020 
Pinus pinea, stone pine, 1479 

Pinus radiata, Monterey pine, 1480 
Pinus strobus, Weymouth pine, 1481 
Pipe-fish, 1227-28 
Piper, a gurnard, 1161 
Pipistrelle, common bat, 520, 523 
Pipits, spring migrants, 72 
—Rock, description, 72 

—Tree : see Tree Pipit 

Pirate Spider, 418 


| —rock, for red and gree 


| Poor 


hunting spider, 862 
aceae, duckweed family, 1035 


| Pistil, function, 11 
| Pitchstone, un. 


er microscope, 943 
Pixie Cups, lichen, 1487, 1488 
Plague, carried by brown rat, 1155 
rat flea, 1493 
Plaice, 190-93 
Plain, centra f Scotland, 761, 764 
Plane Tree, 740-43 
sycamore and, 871 
Plankton, under microscope, 756-58 
Planorbis, water «nail genus, 929, 930 
Plantago, plantain genus, 1398 
Plantain, 1398 
on bomb sites, 793 
—water, three species, 1268, 1269, 1270 
Plantain Shoreweed, 1370 
Plants, under microscopi 
Planula, jelly-fish emt 
Planula Larva, of hydi 
Platyarthus hofmannseggii, wood louse 


1130-32 
526 


„ bark-beetle, on 


sweet, chestnut, 718 
Pleaskin Head, | lt at, 1126 
Plecoptera, stone-fly order, 1417 


Pleistocene Period, Great Ice Age, 279 | 


Pleistocene Rocks, in Isle of Man, 1247 
Pleurocarpi, moss group, 1453 
Pleuronectidae, flat-fish, 308 
Pliny, on hedgehogs, 238 
-on the quince, 568 
Pliocene Age, polecats in, 947 
Ploughing, by horse and tractor, 67, 68 
-in Lincolnsh olds, 1448 
—in orchard, 9: 
Ploughman’s Spikenard, 1545 
Plover, egg characteristics, 166 
—Golden, 1112, 1113 
— —egg, frontis., vol. 1 
—Green (Lapwing), 13, 257 
——egg, frontis., vol. 1 
—Ringed, eggs, 166 


t, 141 
hore bird, 1418, 1419 
Plum, as crop, 1502 
—wild, blackthorn and others, 783-86 
Plumage, pointers to, 13 
Plume Moth, 1288 
Plumose Anemone, 291, 292 
Plumularia, under microscope, 657 
—sea-fir genus, 1374 
Poa Grasses, 1382, 1383 
Poa nemoralis, wood poa grass, 1157 
Pochard, Common, 1078, 1314 
—Red-Crested, 1073 
Podetium, lichen, 1487 
Pogge : see Armed Bullhead 
Poison Fangs, of snake, 226, 313, 314 
Polecat, 945-47, 961 
Pollack, 954, 955 


| Pollan, frontis., vol. 3, 1478 


Pollarding, ancient right, Epping, 474 

—of black poplar, 691, 693 

—of limes, 302 

—of willows, 534, 536 

Pollen, bee collecting, 1541 

—function, 11 

—of hollyhock, under microscope, 1296 

—of pines, 240, 241 

—and plant reproduction, 1295, 1296 

Pollination, of fruit trees, 940 

Polly-wash : see Wagtail, Pied 

Polyembryony, of proctotrypids, 973 

Polygonaceae, wasteland members, 
1401 

Polygonatum, Solomon's seal genus, 
1523 


Polygonia c-album, comma butterfly, 
5 


1548 
Polyphylla fullo, 1229 
Polypody Ferns, 967-69 
Polypore bracket fungi, 1180-90 
Polyps, some specimens, 1374-75 
— under microscope, 655-57 
Polystictus versicolor, stump, flap, or 
Jeather bracket fungus, 106 
Polystomella, and rock formation, 446, 
447 


Polytrichum, moss genus, 1410, 1411 

Pomatorhine Skua, 1540 

Pome, of crab-apple, 998 

—of rowan, &97, 808 

—type of fruit, 

Pondersbridge, fens at, 664 

Pond Sedge, Greater, 1442, 1443 

Pond Weed, and water oxygenation, 
1036 

Ponies, wild, 7, 704-06 

Pool, formed by river, 152, 153 


-seashore, life in, 654-57 
Poole Bay, coast erosion in, 1096 
Poor Cod, 958, 954 
Man’s Weather 
Pimpernel, Scarlet 
Pope : see Ruffe 
Pope, Alexander, on the perch, 1007 


Glass : 


| Pop-lady : see Arum 


Poplar, various species, 342-47 
— Balsam, 693 

—Black, 690-93 

—Italian, 693 


1563 


| Рогсе о scaber, wood louse, 


seaweeds, 669 | 
| Pseudimago, of may-fly, 197, 199 


Poplar—cont, 
sombardy, 584-87 
mistletoe on, 1279, 1280 
Poplar Beetle, 1229 
= — Red, 1795 
Poplar Hawk Moth, 575 
on black poplar, 692 
— —caterpillar details, 1385, 1386 
~ — —оп poplar, 346, 347 
Poplar Kitten Moth, 755 
Poplar Longhorn, 1230 
Poplar Saw-fly, 1136 


| Poppy, common species, 725, 726 


Field, ovary und 

~Yellow Horned, 633 

Populus, poplar genus, 584 

Porbeagle, British shark, 439, 440 

1261 

Porifera, sponge phylum, 1875 

Porphyra laciniata, red seaweed, 
669, 670 

Porphyritic Structure, 942, 943 

Porpoise, 1513 

Porpoise Hide, from beluga, 1512 

Portelet Bay, Jersey, 1322 

Portland Bill, 1445, 1446 

Port Orford Cypress : see Lawsonia 

Portsmouth, tides at, 1467 

Portuguese Oyster, Ostrea 
920, 921 

Portunidae, swimming crabs, 1534 

Potamogeton, water reed genus, 1036, 
1037 

Potato, 1243, 1244, 1245 

—berries, 981 

Potato Blight, 1244 

— —а mould, 1312 

Potentilla, summer flowers, 1485. 

Poterium sanguisorba, salad burnet, 
1495 

Pot Hole, origin, 152 

Potter Wasp, 1084 

Pouch, of rook, 15, 17 

Poulary, Loch, in winter, 7273 

Pout : see Bib 

Poutasson, 955 

Powan, whitefish, 1478 

Powdery Scab, potato disease, 1244 

Powis Castle, Douglas fir at, 834, 835 

Poynings, the Weald from, 388-89 

Prawns, 1433, 1434 

Pre-Cambrian Rocks, on Welsh border, 
1396 

Press, for flowers, making, 46 

—for seaweed, home-made, 412 

s three-spined stickleback, 


6 
Prickly Buckler Fern, 487 
Prickly-headed Poppy, 726 
Prickly Rush, 1442, 1444 
Prickly Saltwort, 
Prickly Sedge, 1442 
Prickly Shield Fern, 487, 488 
Prickly Snail, on holly, 1263 
Priest’s Hood : see Arum 
Primary Rocks : see Igneous Rocks 
Primrose, 11-12 
—cowslip relation, 174 
— yellow loosestrife related, 554 
A pa moneywort a member, 

437 


microscope, 1295 


669, 


angulata, 


—natural order, 11-12 
—water violet a member, 1463 
Prionus coriarius (beetle), 1229, 1229 
Prism, and light rays, 646 
Privet, 1233, 1236 
Privet Hawk Moth, 435, 879, 1285 
— ——caterpillar, 1885 
Prjevalski's Horse, 704, 705 
Proboscis, of blow-fly, 452 
Proctotrypids, insect; parasites, 973 
Prolegs, of caterpillar, 1385 
Proliferous Pink, 1311 
Protective Colouring, 
butterfly, 111, 112 
— —of Brussels lace caterpillar, 678 
p moth, 935 
ling butterfly, 1768 
— —of green carpet moth, 558 
-- —of grey dagger moth, 678 
Protective Mimicry, of figwort weevils, 
96 
—of looper caterpillars, 656, 657, 558 


of brimstone 


| Prothallus, of bracken, 29 


of club-moss, 1295 

—Oof fern, and reproduction, 1205 
Protonema, of moss, 1410 
Protoplasm, under microscope, 73 
Protozoa, in pond, 194 

—and rock formation, 446-49 
Pruning, of fruit trees, 940 
Prussian Carp : see Crucian Carp 


Pseudopod, of amoeba, 74 


| Pseudorca crassidens, false killer, 1513 
кее 


Psithyrus vestalis, humble-bee cuckoo, 


Psychodidae, family of flies, 1034 
Ptarmigan, 1240 
Pterostichus striola, ground beetle, 1229 


Pterygoid, bone in snakes, 313 
Ptilinus, beetle in furniture, 1231 
Ptinus tectus, domestic beetle, 123] 
Риссіпіа graminis, wheat rust, 1313 
Puckeridge : see Nightjar 

Puff-ball, giant, edible fungus, 294, 296 
Puffin, 1505-06, 1521- 

Puffinidae, fulmar and shearwater, 1537 
Puliearia, common fleabane, 681 
Pulmonata, slug sub-order, 505 

Pupa, collecting, 114 

—details of, 1385, 1386 | 
—metamorphosis from caterpillar, 39, 47 | 
Pupipara, fly super-family, 1407 
Purging Buckthorn, 515, 816, 817 
Purple Emperor, 1057, 1064-66 

— —caterpillar, 1885 

— —on sallow, 124 

Purre, the dunlin, 810 

Purse Sponge, 1375 

Puss Moth, 485, 753-55 

— —caterpillar, 1885, 1386 

— —on poplar tree, 346, 692 

Pussy Willows : see Sallow 

Pygmy Shrew, 895, 896 

Pyramid Orchis, 377 

Pyrochroa, beetle genus, 720 
ERR serraticornis, cardinal beetle, 


Pyrus aria, whitebeam, 1215 

Pyrus aucuparia, rowan, 807 

Pyrus communis, wild pear, 1000 
Pyrus malus, crab-apple, 999 

Pyrus torminalis, wild service tree, 1216 


а 


Quail, 7238, 1240 
‘Quake Grass, 1383 
Quantock Hills, geology, 1397 
Quartz, in granite, 942 
—musical sands of, 831 
—uses, 1324 
Queen, ant, 264, 265, 1521 
Queen Bee, 155, 156, 1542 
quen of Spain Fritillary, 36, 802 
ueen Wasp, face under microscope. 
351, 352 
— —lite history, 25, 26, 27 
ickbeam, whitebeam, 1215 
uince, 567-68 
Quinsy, squinancywort for, 1044 


Raasay, iron in, 1129 

Rabbit, 7, 341, 348-50 

—in Australia, 1105 
—buzzard prey, 983 

—ferret in burrow, 947 

—for fox cubs, 170 

—killed by polecat, 946 
—spoor, 360 

—stoat and, 261, 263 
Rabbit-fish : see Chimaera 
Raceme, of false acacia, 1458 
—of laburnum, 7456 

—of sycamore, 872, 873 
Radar, and meteorology, 178 
Radiation, and fog, 1123-24 
Radiolaria, under microscope, 74 
—and rock formation, 447, 448 
Radiosonde, 177-78 
Radstock, fossil fern from, 414 
—fossil horse-tail from, 1221 
Raft Spider, 418 

Robin, 290 


Ragwort, cinnabar larvae and, 676, 677 
—and its relations, 679-82 | 
—on bomb sites, 793 . | 
Rain, 246-18 | 
—nimbo-stratus cloud and, 334 
—rainbow indication, 545 

—and river formation, 151 

—and thunderstorms, 907 

Rainbow, 545-47, 545 

Rainbow Wrasse, 1404 

Rain-cloud, 246 

Rainfall, measuring, 248 

Rain Goose, red-throated diver, 1208 
Ramie, substitute for flax, 1040 
Rampant Fumitory, 1401 
Ramphistoma belone, garfish, 1528 
Rampion, species, 859, 860 

Rampion Bell-flower, 861 

Ramsey Island, 1247 

Ramsons : see Garlic, wild 

Rana esculenta, edible frog, 133, 136 
Ranatra linearis, 1349 

Rannoch Moor, 762 

Ranunculaceae, buttercup order, 336 
—columbine a member, 1307 
—globe-flower a member, 1307 
—-hellebore members, 1307 

—meadow rues members, 1497 
—traveller's joy a member, 966 
winter aconite a member, 1308 
Uum aquatilis, water crowfoot, 


Rape, cultivation, 1351, 1352 

Rap! е, snake-fly familys 1416 
Rasha; cultivation, 1503 | 
wild, 1435 j | 


Rat, black and brown, 1154-56 

—brown, foreign pest, 1105 

—squirrel resemblance, 160 

—weasel and, 490 

Rattle, Red : see Lousewort, Field 

Rattle-wing, the golden-eye duck, 1316 

Raven, 853-54, 868 

—egg, frontis., vol. 1 

—in spring, 1552 

Ravenglass, ternery at, 517 

Ravenspur, submerged, 1096 

Ray, 249-50 

Ray’s Bream, 1529 

Razorbill, 1506, 1508 

—single egg, 165 

Razor Shell, 698, 699 

Razor-shell Clam, 62 

Reading Beds, in London Basin, 1224 

Reaper, mechanical, 796 

Reaping, 738 

Red Admiral Butterfly, 36, 233, 234 

Red Ant, 1532 

Red-belted Clearwing, 1499 

Redbreast : see Robin 

Red-breasted Merganser, 7305 

Redd, for salmon's eggs, 216 

—trout's hole, 98 

Red Gall, caused by mite, 1423 

Red Gurnard, 1160, 1161 

Red Hemp Nettle, 1469 

Redpoll, Lesser, 484 

— —egg, frontis., vol. 1 

Red Robin, the red campion, 389 

Redshank, 807, 807, 508, 809 

—nest and eggs, 167 

Red Spider, a mite, 7422 

— —hop pest, 806 

Redstart, 1387, 1388 

Red-throated Diver, 1208 

— — — turning eggs, 1213 

Red Жие Disease, carried by tick, 
1422 


Red Whelk, аз food, 792 

— —shell, 698, 699 

Redwing, thrush relation, 61 

—winter visitor, 1010, 1011, 1012 

Redwood, Californian, in England, 1372 

Reed Beds, common birds of, 364-67. 
372 


Reed Bunting, 266, 267 

Reed Grass, 1320 

Reed Leopard Moth, 1400 

Reed Mace, Great, 1517, 1518, 1519 

——— confused with bulrush, 
1443 

Reed Pheasant, the bearded tit, 1329 

Reeds, 1517-18 

Reed Warbler : se? Warbler, Reed 

Reflection, rainbow and, 546 

Refraction, of light, 546 

Regan, Dr. Tate, on char species, 1477 

MEO Ee salmon and salmon trout, 
216 

— — —on trout, 100 

Regeneration, of sea-cucumber, 

Reindeer, and roe, 865 

Reindeer Moss, a lichen, 7486, 1488 

Relapsing Fever, 

Remora : see Sucking Fish 

Reproduction, of club-inosses, 1222 

—of duckweed, 1035 

—of earthworm, 284 

—of euglena, 196 

—of ferns, 29 

—of fungi, 105 

—of grasses, 976 


1219 


| —of hydra, 570 
—of hydrozoa, 655-56, 1374 


—of jelly-fish, 520 

—of lichens, 1486 

—of limpet, 604 

—of male fern, 485-86 

—of marsh buckler fern, 486 

—of millipede, 768 

—of mosses, 1410 

—of newt, 595 

—of paramoecium, 195 

—of plants, under microscope, 1205-96. 
—of sea-anemone, 290 

—of sea mouse, 1068 

— of violet, 130, 132 

—of viviparous blenny, 851 

—of volvox, 196 

—of water flea, 1408 

—of water snail, 928 

—vegetative, 91 

Reptiles, affinity with birds, 13 
—classification, 6, 225 

Reseda, mignonette, 1311 
Respiration, of fish, 190 

—of spiders, 57 

Respiratory System, of crab, 411 

— —of loach, 1881 

— —of sea-cucumber, 1219 

— — ог snail, 379 

Rest-harrow, 1356-57 

Retting, of flax, 1039, 1040 
Rhagium bifasciatum, 666, 1229 
Rhagium inquisitor, 1229 

— —in oak wood, 666 
Rhamnaceae, buckthorn family, 817 
Rheumatism, oil of juniper for, 1083 
Ent crista-galli. yellow rattle, 


| ——thrush relat 


1442, | 


arried by louse, 1493 | 


Rhizoids, of mosses, 1410 

Rhizome, of bird's-nest orchis, 1282 

—of bracken, 28 

—structure, 92 * 

Rhizostoma pulmo, je!ly-fish, 526 

Rhodiola, rose-root, 1089 

Rhodites rosae, rose gall, 7360 

SUID palmata, red seaweed, 669, 
9 


6i 
Rhonnda Valley, coal in, $26 
Rhubarb, wild: see Burdock 
Rhuddlan Castle, ivy on, 1155 
Rhynchites bacchus, 1229 
Rhyssa persuasoria, ichneumon fly, 970 
— —wood wasp parasite, 1133, 1134, 
1136 
Ribs, of adder, 226 
Ribwort Plantain, 71398 , 


Rick-building, an Art, 68 
Rifle Stocks, walnut for, 610 


Minch and 


Rift Valley, water-filled, 
Little Minch, 1292 
Ring Dove : see Wood Pigeon 
Ringed Snake : see Grass Snake 
Ringlet, 87, 1170 
Ring Ouzel, 1174, 1180 
п, 6 
Rippling, of flax, 1( 
| Risso’s Dolphin, 1514 
River Mussel, 845 
Rivers, bathing in, 607 
—geological action, 150-54 
—in glaciated country, 
—notes on study, 154 
—and rock formation, 32 
—subterranean, 903-06 
Riverside, birds of the, 
—flowers of the, 


539-44, 023 


Roach, 1191, 1192, frontis., vol, 3 
Roast-beef-plant, the stinking iris, 1311 
Robber Flies, 1406 

125 


—territorial ins 

—winter song, 1276 

Robinia pseudacacia, false асас 

Robin’s Pin-cushion : see Rosi 

Roches Moutonnées, evidence of glacia- 
tion, 279. 282 
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| Болк Dove, 
Rocket, w: 
—yellow, 1438 

Rock-eyed Underwing : see Gr: 
Rock Rose, downland flower, 37 
— —food of brown argus, 363 
Rocks, с ification of, 32, 416 
ліп, map, 413 
tudy, 1030 


Rod, for sea-fishing, $85 
Rodentia, mammal group, 6 
Roller, 644 
Roman Cypress, 1452 
Rook, 13, 14-17 
— distinction from crow, 16 
—egg, frontis., vol. 1 
—sparrows and, 1047 
—in spring, 1552 
Root, of pine tree, 242 
—of spruce, 500 
—of tree, 21 
—types, 9 
Root Crops, in farming, 66, 386-88 
Root-tubers, of spotted orchis, 269 
Rorqual Whale, 1482, 1453 
— —food of, 757 
Rosaceae, blackthorn a member, 754 
—bramble a member, 846 
—cherry a member, 222 
—fruit members, 1503 
—hawthorn а member, 230 
—meadow-sweet a member, 552 
—rowan a member, 897 
—saxifrage апі burnet 
1495—96 
Rose, wild, 457, 347-40 
Rose Aphis, 755 
Боо SEND 525 
se-bay Willow-herb, 703, 1144—46 
Rose Beetle, 1929 
Rose Chater, 398 
| — —larva in ants’ nest, 266 
Rose Gall, 1360, 13 1362 
Rose-leaves, and leaf-cutter bee, 822 
Rose of Sharon, 1255, 1256 
Boe тек all 1362 
ate, petal arrangement, 376 
Rotation of Crops, clover in, 637 
Rotifer, under microscope, 572 
Rough Dab, flat-fish, 310 
Rough Hawkbit, 1178 
Rough-legged Buzzard, 984 
Rough-podded Yellow Vetch, 1358 
| Rough Rigid Trefoil, 599 
| Round-fruited Rush, 7516 


members, 


1564 


| Sabella alveolata, marine worm, 15 


Saffron Crocus, 


\ 


Rove Beetle, red, 892 
Rowan, 897-99 
Royal William, old name for swallow- 


il, 


Жоо elm avenue at Wimpole Hall, 


Royston Crow : see Hooded Crow 

Rubiaceae, bedstraw order, 1041 

Rubus idaeus, raspberry, 1435, 1503. 

Ruby Tiger Moth, 493 

Ruby Wasp, 1086 

Rudd, 1191, 1192, frontis., vol, З 

Ruddy Sheldrake, 1073 

Rue, wall, 695, 696 

Rue-leaved Saxifrage, 1495 

Ruffe, 1008, frontis., vol. 3 

Rufus Stone (New Forest), 1447 

Rugeley, great oak, at, 81 

Ruislip, ricks at, 68 

Rum (Island). basaltic rocks 

Bino obtusifolius, broad-leaved dock, 
402 

Runcorn Gap. pre-glacial river course, 
989 


Runners, of bramble, 846, 847 

—of wild strawberry, 1435 

—of wild violets, 131 

Rushes, 1515-17 

Rushton Schists, 1396 

Ruskin, John, on the Peak, 1187 

Russia Leather, birch bark for tanning 
109 

Russule, brittle, fungus, 295 

Rustyback, the scale fern, 695 

Rutilus, the roach, 1191 

Rutting Season, of deer, 76, 395 

Rye (cereal), 758, 760 

Rye (Kent), coastal changes. 


5 


Saccharomycetes, sugar-digesting fu 
1313 
Saddle Oyster, pro 


Sagartia, sea-anemone, 290 

Sage, wood, 243 

Sagittaria sagittifolia, arrowhead, 1270 
Sailor Beetle, 721 

Sainfoin, as crop, 1501 

St. Austell, china clay at. 703 

St. паана Lighthouse, migrants on 


T 

St. George's Mushroom, makes fairy 

ring, 106 A 

St. James’s Wort, common ragwort, 680 

St. John’s Wort, species described 
1254-56 

St. Kilda, fulmar on, 1537 

—voleanie rocks in, 1293 

St. Kilda Wren, 1260 

Saithe : see Coal Fish 

Salad Burnet, 1495 

Salhouse Broad, 652 


| Salisbury Plain, geology, 1446, 1418 


Salix, willow genus, 534 

Sallow, 123-24, 793 

—purple emperor larva on, 1064, 1005 

-—twig. 1373 

Sallow Kitten Moth, 755 

Salmon, 214-17, frontis., vol. 3 

Salmonidae, char, whiteflsh and gray 
ling, 1477-758 

—trout, a member, 97 

Salmon Trout, frontis., vol. 3 

— —distinetion from salmon, 216-17 

Salsify, relation of goat’s-beard, 1177 

аи scenicus, jumping spider, 562 


Saltwort, prickly, 636 
Samara, of ash tree, 184, /84 
—form of fruit, 744, 145 


872, 872 
—of wych elm, 474, 475 
Sambucus, the elder, 957 
Samphire, 634 
Sand, of Culbin Sands, formation 
—formation, 830-31 
—uses, 1324 
Sand and Shingle, 530-33 
Sandbank, at river mouth, 152 
Sand-dunes, birds of, 1418-21 
Sand-eel, 7, 1528 
Sanderling, wading bi 
Sand-grouse, on Culbi 
Sand-hopper, 1534, 15: 
Sand-lark, the dunlin, 810 
Sand Lizard, 227, 994, 995, 906 
Sand Martin, 564 
Sand Pigeon : see Stock Dove 
Sandpiper, common. 808, 817 
—purple. 811 
Sandray, 1293 
Sandringham, flax pulling at, 1039 
Sand-runner, the dunlin, 810 
Sandstone, for building 1324 
—English area, 1445 

—under microscope, 537 
Sandwich, coastal 

andwich, coastal changes at, 531 
Sandwich Tern, 515, 517 
Sanicle. wood, 1209 


Saperda carcharias, 19 
Sap Green, from bı 29 
Sarcoptes soabiel, пољ ата (ле, 816 


Sarcoptif 
qudormes, mites belonging to, 


Sargasso 

Sak, И breeding place, 35 
aturnia pavonia, emperor mot] 
Satyrinae, butterfly КООН тан 
fae ever 1168-70 

s Semele, grayling buttertl 

Saundersfoot, ' Salinas 
Stary Fike, QS at, 221 

avi's Grasshopper 

Saw-billed Ducks, 131) bien im 
Ба-а 1135, 1136 

—1агуа оп l 

Saw-wort, 859 aci 

Saxifrages, in Britain, 623-24 
шок 1495, 1496 

vi EAS (Deptford), holly hedge at, 


Scab, apple pest, 941 
БО ОЕ rat! 

—Devil’s Bit, fritillary f 

Scafell Pike, 627. rir 'ood plant, 801 
Scale, of dogfish, 384 

—of eel, 752 

—of herring, 723 
—of roach, 1192 

—spiked, of sole, 309 
Scale Fern, 694, 695 
Scale-rayed Wrasse, 1404 
Scallop, 790, 791 

—shells, 698, 699 
PRR S om 

caly Agaric, edible fungus, 295 
Sealy Fan Fungus, 1/90. 
Scaly Spleenwort : see Scale Fern 
Киш Кур Venus's comb, 
Scape, stalk of composite flower, 428 
Scaphidium quadrimaculatum, 1229 
Scarab, its Bogle relations, 94 
Scarabaeidae, dung beetle family, 94 
Scarborough, dinosaur footprint at, 415 
—tunny caught off, 503 
аа erythrophthalmus, the rudd, 
Scarce Vapourer Moth, 1439 4 
Scarlet Tiger Moth, 485, 493 
Scaup, diving duck, 1078, 1317 
Seaur Gairoch, in winter, 1278 
Scenery, how to study, 90 
Scent, of female oak-eggar, 187 
—of fox, 169, 171 
Scent-glands, of stoat, 263 
Schelly. whitefish, 1478 
Schoenus nigricans, black bog rush, 1517 
Scilla, wild representatives, 1525 
Scilly Isles, 1248 
— —cormorant colony, 959 
— —sand from. 830 
Scirpus holoschoenus, mud rush, 1443 
Scirpus lacustris, bulrush, 1442 
еони carolinensis, the grey squirrel, 

104 

Sclerotina Disease, in potatoes, 1244 
Scolopacinae, dunlin a member, 809 
Scolopendrium vulgare, hart’s-tongue, 


875 

Scolytus Beetle, and Dutch elin disease, 
1135 

Scolytus destructor, elm bark beetle, 
1282 


f Scomberesocidae. garfish family, 1528 


Scorpaena, 1344 
Scorpioid Inflorescence, 913 
Scorpion, development, 417 
hs and БЕ 
Scorpion-flies, i 
Scorpion Grass, 915, 916 
— —wild forget-me-not, 
Scotch Argus, 97. 1170 — 
Scotch Elm : see Wych Elm 
Scotch Mist, formation, 1124 
Scoter, common, 
—velvet, 1078 
Sootland, Culbin Sands, 1353-54 
— geology of, 761-65, 776-77 
— northern islands of, 1292-94 
—North-West Highlands, 1027-30 
Scots Pine, 240-43 
——cone, 0 
Scots Thistle, 
Scott, Capt. R. F. 
1514 


Screech Owl : see Barn Owl 
tion of, 87, 88 
бото Lark : see Yellow-hammer 
Scrophulariaceae. eyebright a member, 
75 

a 200) and mimulus, 1472 
—foxglove a member, 114 
—mullein members, 377 
—Tred rattle а member, 25° oi 
—snapdragon а те! 

сезге members, 1101 


i 1129 
ce es as preventive, 987 
хл, Ј 


1098-1100 


625 


and killer whales, 


ot Heteroptera, 477 
aoe jelly-fish class 525 


Scythe, cradle, in use, 759 
Sea, and British cliniate, 47 
—coast erosion by, 1095-07 
Hes-ansmione, 289-92 
i leties, 64, 65 
Sea Aster, 1544 
Sea Beet, 1399 
Sea-bindweed, 635 
Seabirds, 1537-40 
—nesting habits, 142 
Sea Bream, 1529 
Sea Cabbage, 634 
Sea-cat : see Cat-fish 
Sea-crow, black-headed gull, 617 
Sea-cucumber, 207, 1218-19 
Sea Fir, 1374, 1376 
Sea-fishing, for amateurs, 193, 38 
Beaton, Lock 
eatorth, h, Harris, 1293 
Seagulls, Hove 
r mackerel, 637 
Bea-hair, 1575 d 
ea-hen, the lump-sucker, 1226 
Sea Holly, 64, 033, 634 
Sea-horse, 1227, 1228 
Sea-kale, wild, 634, 635 
Seal, track of otter, 358, 360 
Sea Lavender, 64, 636 
Sea Lettuce, Ulva lactuca, 670 
als, 717, 125-27 
Sea-mat, 1375 
Sea Mouse, 1007-08 
Sea Oak, Delesseria sinuosa, 670 
Sea Orache, 1399 
Sea Partridge : see Corkwing Wrasse 
Sea Pea, 64, 633 ~ 
Sea-pie : see Oyster-catcher 
Sea-pink : see Thrift 
Sea-rocket, 635 
Босоо 1160, 1761 
Seaside, in August, 606 
—winds at, 1069 
Seaside Plantain, 1398 
Sea-snails, 7227 
Sea Starwort : see Sea Aster 
Sea Stock, great, 1310 
Беа Swallow : see Tern 
Sea-urchin, 64, 65, 206, 207 
Seaweed, 669 
—colleeting, 65 
—how to press, 412 
—ted and green, 669-71 
—varieties, 64 
—zones of, 466-70 
Sea EEG Essex emerald 
366 
Sea-wrack : see Bladder Wrack 
кише посто, Norway haddock. 
134 


on, 


Secondary Rocks : see Sedimentary 

Sedge, 1442-44 

—cutting, Wicken Fen, 664 

—distinction from grass, 975 

Sedge Warbler : sez Warbler, Sedy 

Sedimentary Rocks, formation, 30, 37, 82 

— —in Lake District, 18-19 

Sedum acre, yellow stonecrop, 1088 

Sedum  anglicum, white stonecrop. 
1088 

Seeds, of Araucaria, as food, 1510 

—of Geraniaceae, dispersion, 1015, 1017 

—growing trees from, 347, 568 

—of laburnum. poisonous, 1456, 1457 

—of stone pine, as sweets, 1479 

—of Umbelliferae, 449 

Selt-heal, 543, 544 

Sempervivum : see House-leck 

Senecio, ragwort members, 680 

Sepals, function, 10 

Sepia, common, 818 

September Thorn Moth, 
1385 


Sequoia gigantea, Wellingtonia, 1371 
Serotine Bat, 520, 521 
Serpentine Rock, in Cornwall, 700 
Serpula, marine worm, 1536 
Sertularia, sea-fir genus, 1374, 1375 
—under microscope, 656! 
Service Tree, 1214, 1216-17 
Sesia tipuliformis, currant clearwing 
Шой, 1499 
Setae, aphrodite’s bristles, 1067 
Sett, tio ers home, 101, 102, 104 
Setterwort, stinking hellebore. 1307 
Setting, of beetles, 96 
Seven spotted Ladybird, 789 
Seven-s ybird, 755 
Seven-whistler, the whimbrel, 1450 
Severn Barrage Scheme, 1468 
Severn R., bore on, 922, 923, 924, 1467 
Sewage Works, starlings at 1049 
Sewen, one vol 9 
Sexton Beetles : see Burying Beetles 
Shad, 724, frontis., vol. 8 
FS itu. 1222 
спар, з Cap, edible fungus, 298, 296 
Shamrock, species of clover, 638 
Shanklin Chine, 1322 
Shanny, ин blenny, 850 
k, 438 
Ма пебов from dogfish, 252, 354 
—pilot fish and, 632 
Sharp Dock, 1402 


caterpillar, 


шд three-spined stickleback, 


5 
Sheathed Agaric, edible fungus, 293, 205 
Shearwater, 1537 
Sheep-folding, in kale беја, 1351 
— —vetches for, 1502 
Sheep’s Bit, 860 
Sheep’s Fescue, 1319 
Sheep’s Sorrel, 798, 402 
Sheep-tick, 1407 
Sheet Lightning, 907, 000, 910 
Sheet-weavers, spiders, 1002 
Sheldrake : see Sheld-duck 
Sheld-duck, 1078, 1420, 1421, 142% 
Shell, beach, Herm, 1824 
common, 697-99 
—of crab, 410, 412 
—of oyster, 920, 921 
—of snail, structure, 379 
Shepherd’s Needle ; see Venus's Comb 
Shepherd’s Purse, 7400 
Sherardia arvense, field madder, 1041 
Shetland Isles, geology. 1203, 1204 
== —ponies, 704, 706 
Shield Beetle, 721 
Shield-bug, 475 
Shield Ferns, 487, 488 
Shillelagh, made from blackthorn, 786 
Shining Demoiselle, dragon-tly, 326, 328 
Ship's Barnacle, 002, 603 
Shore, birds of the, 1418-21 
Shore Crab, 410, 4/1 412 
Shore-hopper, 1534 
Short-tailed Blue, 1108 
Short-tailed Field Mouse: 


ole 
Shoveller Duck, 1073. /077 
Shrew, 7, 894-96 
Shrike, 1139—40 
—red-backed, 114% 
— —egg. frontis.. vol. 1 
Shrimp, 1433, /434 
—freshwater, 1408 
Shrubby Broad-leaved Hawkweed, 1178 
Shuck, of hazel nut, 1165, 1166 
Sialis, alder fly, 1416 
Sibbald’s Whale : s^ Blue Whale 
Sidmouth, aurora at, 684, 685 
Silage, clover as, 638 
—sunflowers for, 1502 
—vetches for, 1602 
Silaus pratensis, 
saxifrage, 1201 
Silene, campion genus, 389, 391, 392 
Silex, for wheat, 138 
Silica, in horse-tails, 1222 
—sand-dunes composed of, 532 
—sand grains of, 830 
Sills geological formation, 462 
Silpha quadripunctata, four-spot carrion 
beetle, 1229 
Silpha thoracica, carrion beetle, 1229 
Silphidae, burying beetles, 891, 892 
Silurian Rocks, in Ireland, 1063 
— —in Lake District, 627, 630 
— —origin of name, 1396 
— —in Wales, 825, 827 
— —in Welsh Marches, 1396 
Silver Birch : see Birch 
Silver Bream, 1380 
Silver Fir, 648~ 
Silver Frost, explanation, 1300, 1302 
Silver staid Blue Butterfly, 37, 645, 
366 
Silver-washed Fritillary, 36, 799, 800 
— — —cuterpillar, 1885 
Silverweed, 1436, 1437 
Silvery Cod, 055 
Silver Y Moth, 436, 437 
— — —caterpilla 58 
Simpson, Dr. G. on thunderstorms, 
908 
Singing Sands, 831 
Sinodendron, beech tree beetle, 54 
Siphonostoma ќурШе,  broad-nosed 
pipe-fish, 1227 
Siphunculata, sucking lice, 1493 
Sirex gigas, the giant horntail, 1133 
Siskin, 1172 
Sisymbrium АШагіа, 
mustard, 1438 
Sium angustifolium, 
water parsnip, 1202 
Six-spot Burnet Moth, 435, 435 
— — — —caterpillar, 1885 
Skate, 250-52 
—hints on fishing for, 252 
Skaters, 1349 
Skeleton, of adder, 226 
—external, of crayfish, 1141 
—internal, of cuttlefish, 818 
Skeleton Shrimp, caprella, 756, 757 
Вий Sisters Blencathra formed of, 
18-. 
— —history, 627 
Skin, of adder, 312, 213 
cast, of grass snake, 473 
—of cockroach, eaten, 1326 
—of cel, 752 
—frog shedding, 735 
—sloughed, of common lizard, 996 
—of sole, 309 
Skinaskink, Loch, 1027 
Skipjack : see Wireworm 


1004 


see Field 


meadow pepper 


garlic hedge 


narrow-leaved 


1565 


Skipjack—con, 

—red, 1929 

Skipper Butterflies, 37, 1207-00 

Skokholm Island, 1247 

Skomer Island, 1247 

Skua, 1538, 1539, 1540 

Skull-cap, greater and lesser, 454 

Skye, 1127, 1129 

Skylark, 285, 286, 287 

ERR, fronti, VOI. 1 

Slate, in Devonian series, 702 

—in Wales, 825, 827 

Slate Islands, trap velns, 1129 

Slater, common wood louse, 1260 

Sleet, formation, 1426 

Slender Tare, 1358 

Slides, for microscope, preparation, 78 

Slipper Limpet, and oysters. 021 

Sloe : see Blackthorn 

Sloe Gin, how to make, 785 

Sloke : see Laver 

Slot, spoor of deer, 76 

Sloughing, of skin, by adder, 

Slow Worm, 227, 769-70 

——compared with adder, 311 

Slug, 505-07 

—grey, slow worm tood. 770 

—internal shell, 698 

Slugworm, larva of saw-tly, 1136 

Slyne Head, formation, 1062 

Small Blue, 263, 37 

Small Bugloss, 914 

Small-flowered Balsam, 1472 

Small Meadow Brown : see Gatekeeper 

a E cone Pine : see Bishop's 
ne 

Smell, of fox, 169, 171 

Smelt, frontis., vol. 3 

Smew. 1073. 7317 

Smith, William, 1384 

— —" father of English geology," 414 

Smith's Cress, 1401 

Smoke, and fog, 1122, 1123 

Smolt, young salmon, 216 

Smooth Blenny, 550 

Smooth Cat's-ear, 1178 

Smooth Hawk's-beard, 1178 

Smooth Hound, British shark, 439 

Smooth Newt, 596 

Smooth Snake, 227, 471-73 

— —compared with adder, 311 

Smut, а fungus, 1313 

Smyrnium olusatrum, alexanders, 1201 

Snaefell, Isle of Man, 1246, 1247 

Snail, 378-81 

— оп beech tree, 51 

—glow-worm and, 1193, 1194 

—pond, 36 

—thrush and, 48, 59 

see Water Snail 


1261 


318 


„ the wryneck, 774 
Snake-bite, treatment, 228 

Snake-fly, /4/6, 1417 

Snake Pipe-fish, 1228 

Snake’s-head : see Fritillary 
Snapdragon, wild, 7090, 1091 
Sneezewort, 1176 

Snipe, 250-60 

—nest and eggs, 167 

Snow, 1424-27 

—robin in, 7259 

Snow Bunting, 1173 

Snowdon, composition, 461 
—mudstone on, 827 

—present height, 828 

Snowdonia, 536-37 

—camping in, 458 

Snowdrop, in snow, 1425 

—wild, 84, 92, 03 

Snowflake, summer flower, 93 
Snowflake (bird): see Snow Bunting 
Soaring Flight, buzzard as example, 983 
Soft Brome Grass, 1384 

** Soft’ Fruit, cultivation, 1502 

Soft Grass : see Yorkshire Fog 

** Soft °’ Hail, causation, 1204 

Soft Knotted Trefoil, 500 

Soil, earthworm and, 128 

Solanaceae, nightshade family, 031-34 
Ро а member, 1248 
Solanum tuberosa, potato, 124% 
Solar Halo, 545 

Solar Pillar, 684 

Soldier Beetle, 721 

Soldier Orchis : see Military Orchis 
Sole, for table, 308, 309 

Solen siliqua, the razor shell, 698 
Solidago, the golden rod, 682 
Solomon’s Seal, wild, 1523, 7524 
Solway, R., bore in, 022, 02 
Song, of birds, how to recognize, 409, 450 
— — == production, 409 


———in spring, 1552 

Sorb, service tree, 1217 

Soricidae. shrews, 804-90 

Sorrel, wasteland plant, 1402 

Soup, from sea-cucumber, 1219 
Southampton, tide peculinrities, 1467 
South Foreland, cliff fall nt, 7094 
Sow, female hedgehog, 238, 239 
Sowerby Family, 1040 

Sowerby's Whale. 1183 


Sowing, by hand and machine, 738 
Sow Thistle, 782 
——corn, 727, 728, 782 
Spadix, of arum, 44, 45 
Spallanzani, Abbé, on bats, 517 
Spangle Gall, 7362 
Spanish Bream, 1529 
Spanish Chestnut, 714-18 
Spanish Mackerel, 631 
Sparganium ramosum, branched bur- 
reed, 1518 
Sparrow, 1047-48 
ЕД ЖУМ of weasel, 489 
nedge : see Honen Sparrow 
Sparrow-hawk, 72 
— —egg, frontis., з 1 
Sparus centrodontus, 
bream, 1529 
Spat, larval oyster, 920 
Spathe, of arum, 73, 44, 45 
Spawn, of Frogs, 133 
—of perch, 1007 
Spearwort, in water meadows, 254 
Speckled Wood ИЦ ан. 87, 1168, 1169 
Spectre of the Brocken, Û 
Speed, of swift, 591 
—of woodcock, 1013 
Speedwell, 1101-03 
Spergula, corn spurrey, 728 
Sperm Whale, 1483 
Spey R., pearl-fishing in, 845 
Sphagnales, moss group, 1453 
Sphagnum Moss, 1453 
Sphecodes, parasitic bees, 824 
Sphex : see Ammophila 
Spider, 1002-05 
—bite, how to treat, 307 
—courtship and mating, 304-07 
—face under microscope, 352, 353 
—hints on study, 307 
—hunting and jumping, 862-64 
—wasps and, 1087 
—webs, 179-82 
—water, 404, 417-20 
Spider Crab, 404, 1534, 1535 
— —and sea-anemone, 290 
Spider Family, first facts, 55-57 
Spider Orchis, 509 ~ 
Spike, in grasses, 976 
Spiked Star of Bethlehem, 1525 
Spiked Water Milfoil, 1465 
Spindle, 1392-93 
Spined Loach, 1381 
Spines, of hedgehog, 237, 238 
Spink, local name for chaffinch, 330 
Spinner, for potato lifting, 1245 
Spinning Mites, 1423 
Spinous Shark, 440 
Spiny Dogfish, a shark, 382, 385 
Spiny Rest-harrow, 7357 
Spiracle, of skate, 249 
Spiraea fllipendula, dropwort, 1497 
Spiranthes spirales, autumnal lady’s 
tresses, 1342 
Spirogyra, ünder microscope, 569 
HARI aspleninm fern genus, 694— 


Sponges, British, 1375 
ЖУТУ о Spicules; and rock formation, 
7 


common sea 


Spoonbill : see Shoveller Duck 
Spoor, of brown rat, 1156 
—of roé deer, 865 
—study of, 360 
Spore, of bracken, 29 
—casting, by mosses, 1411 
—of ferns, 485, 486 
—of fungi, experiments with, 106 
— growing ferns from, 488 
— of horse-tails, 1220, 1221 
Sporogonia, of moss, 7410, 1411, 1412 
Spotted Cat’s-ear, 1175 
Spotted Crake, 1491, 1492 
Spotted Dragonet, 1404 
Spotted Medick, 600, 601 
Spotted Orchis, 269 
Spotted Ray : see Leopard Ray 
Sprat, 724 
Spring, comes to the Countryside, 3-4 
—flowers of, 161-64 
—later, meadow flowers, 174-76 
—return, 84, 85, 91-93, 1551-52 
Spring, flock of teal, 1076 
Spring Tides, causation, 1467 
Spring Usher Moth, 1440 
Spring Vetch, 1358 
Spruce, fits 501 
—cone, 1121 
Spruce Aphis, 757 
— —miakes false cone, 1363 
Spurge, wood, in oak wood, 203 
Spurge Laurel, 1309, 1311 
— —berries, 981 
ште Hy 
—and oats, 760 
Squid, 819 
—shell, 697 

sii i, WEN E 1488 


1 rawn, 757 
Siunsberwor p 
7, 158-60 
—dormouse allied to, 1093 
—srey, 1104-06 


Squirrel—cont. 

—and hazel nuts, 1167 

—and pine cones, 240-41, 1022 
гей, 150 

Stachys, woundwort genus, 1469 
Stack, hay, building, 515 

* Stacks,” in Orkneys, 1292, 1293 
Staffa, Fingal's Cave, 1128, 1129 
Stag : see Deer 

Stag Beetle, 1229 

— —and oak, 82, 665 
Staggerwort : see Ragwort 
Stagnant Water, flowers of, 1463-65 
Stag's Horn Fungus, 294 

Stag's Horn Moss, 1222 
Stalactites, in Cheddar caves, 906 
—in Swildon's Hole Cavern, 905 
Stalking, of deer, 78 

—of wild animals, 8 

Stamens, function, 11 

Staminode, in orchids, 1341 
Stammerwort : see Ragwort 
atau (Perth), mechanical reaper at, 


Staphilinidae, beetle family, 892, 893 
Ди caesareus, red rove beetle, 


22) 
вареное hop kilns at, 806 
Starch, from arum tuber, 45 
Starfish, 64, 65, 204-07 
—how to collect, 207 
—and oysters, 921 
—in sea pool, 606 
—with sole, 308 
Starling, 1045-47 
—in apple and pear trees, 1001 
—autumn assembly, 1010, 
—egg, frontis., vol. 1 
—nesting habits, 142 
-—woodpecker enemy, 772 
Star of Bethlehem, /524, 1525, 1526 
Star-Thistle, 559 
Starved Wood Sedge, 1443 
Statice : see Sea Lavender 
Stauroderus, grasshopper, 583 
Steam Ploughing, method, 6: 
Steep Holme, peony on, 1308 
Stellaria media, common chickweed, 


1024- 


Stem, of monocoty!edons, 46 
— of plants, under microscope, 1131, 
1132 


—of stinging nettle, 297 

—of stitebwort, 162 
—of tree, structure, 21 
—types, 9 
Stenobothrus lineatus, 583 
Step, Edward, 7008 
Stick Caterpillars, 556-58 
— —on birch tree, 110 
Stickleback, 687-89 

—in pond, 36 
Stigmas, of arum, 44, 45 
Stilts, in hop fields, 804, 805 
Sting, of elm leaf, 146 
—of humble-bee, 157 
—of insect, development, 25 
—of jelly-fish, 521 
—of nettle, 297 
Sting Fish, the lesser weever, 1314 
Sting Ray, 249, 251 
Stinkhorn, fungus, 295 
Stinking Iris, 7306, 1311 
Stinking Lettuce, 1546 
Stinking Smut : see Bunt 
Stinking Willie : see Ragwort. 
Stint, the dunlin, 810 

—little, 811 
Stitehwort, greater, spring flower, 762 
—lesser, 163 
Stoat, 261-63, 276 

—badger connexion; 104 
Stock, for fruit trees, 929 
Stock (flower), wild members, 1309 
Stock Dove, 926, 927 
Stomach, moulted by crayfish, 1141 
—of starfish, 204, 205 

Stomoxys calcitrans, fly, 1406 
Stone Bramble, 847 

Stonechat, 1552 

—egg, frontis., vol. 1 
Stonecrop, 1058, 1089 
Stone Curlew, 1489, 1490 
Stone-Flies, 1417 
Stonehenge, /446 
Stone Loach, 1381 

Stone Pine, 1479, 1480 
Stoop, of peregrine, 981 
Stoping, in Jersey, 1323 
Stork’s-bills, 7077. 
Stormeock : see Missel Thrush 
Storm Petrel, 1538, 1539 
Straight-nosed Pipe-fish, 1228 
Stramonium, from thorn apple, 934 
Strangalia armata, 1229, 1230 
Strata, British, table, 416 
—William Smith and, 1384 
Strath Broom, mica schist: scenery, 1030 
Stratified Rocks, formation, 32 
Stratiotes aloides, water ч 1464 
Strato-cumulus Cloud, 33 
Stratus Cloud, 334, 335 
Strawberry, barren, 163, 164 
—cultivation, 1503 


| Strawberry—cont. 


—marsh cinquefoil a relation, 255 

— Wild, 1435 

Strawberry Tree, 1393 

Streaked Field Garlic, 1524 

Streaked Gurnard, 1161 

IARE: evidence of glaciation, 279, 


Striding Edge, volcanic ash, 463 
Strigitormes, bird order 13, 15 
Stromateidae, black-fishes, 1283 
Studland, beach at, 605 

— singing sands at, 831 

Stump Flap Fungus, 106 
Sturgeon, 1018-19 

Subsidy, for sugar-beet, 1162 
Succory : see Chicory 

Suckers, of cephalopods, 819, 820 
—of elm, 146 

—of poplar, 343, 344, 345 
Suckers (fish), 1226-27 : 
Sucking Disk, of lump-sucker, 7226 
Sucking Fish, mackerel relative, 631 
Sugar-beet, 1162-64 

Sugaring, for moths, 7286 

Sugar-loaf. Great and Small, 7063 
Sugar Maple, 1054, 1055 

Suilven, Lewisian rocks, 1028 

Sulphur Butterfly : see Brimstone 
Sulphur Tuft Fungus, 1190 

Summer Snipe, common sandpiper, 809 
Sun, drawing water, 686 

—halo round, 683 

—and tides, 1466-68 

Sundew, 812 

Sun Fish, 1527, 1528 
Sunflowers, as silage, 1502 

Sun Star, 206 

Superstitions, about elder, 958 
—about newts, 597 

Swaledale, 1185 

Swallow, 561, 563-64 

—egg, frontis., vol. 1 

—-lice on, 1494 

—migration, 1009, 1010 
Swallow-tail Butterfly, 36, 988-01 
— — —larva, 1385, 1885 

үш nett Moth, on ivy, 


— — —stick caterpillar, 55 

Swan, 513-18, 515 

—Mute, 807 

Swan Mussel, 844-45 

——in pond, 35 

Swarm, of ants, 1530 

—of bees, 1542, 1543 

Swedes, farm crop, 386, 388 

Swedish Clover, as crop, 638 

Sweet Anthoxanth : see Sweet Vernal 

Sweet Brier, 849 

Sweet Cicely, 

Sweet Gale : 

Sweet Vernal, grass, 

Swift, 590-93 

—lice on, 1494 

Swift Moths, 1499 

Swildon’s Hole Cavern, 705, 906 

Sword-fish, 7255 

Sycamore, 870-74 

—blotch on, 296 

—compared with maple, 1052, 1054 

Sycamore Moth, caterpillar, 874 

Sycamore Tussock Moth, 574 

Sylviidae, warbler family, 210 

Symbiosis, explanation, 1486 

Symond’s Yat, Wye near, 1295 

Synchytrium endobioticum, wart 
disease parasite, 1313 

Syngnathidae, pipe-fish family, 1227 

Synguathus acus, needle-fish, Ура 

Ѕугіпх, bird's song box, 409 

Syrphidae, hover-fly family, 789 


T 


Tabanidae, gad-fly family, 1407 

Tacamahae, balsam poplar, 693 

Tachinids, parasitic flies, 1406 

Tackle, for tunny- fishing, 504 

Tadpole, of frog, 134, 135 

—of toad, 444 

Tail, brittle, of lizard, 996, 997 

—of fish, types, 382, 384 

—of shark, 438 

REN 158, 159 
TUS S! D ‘sand- hopper, 1534 

Tall Fescue, 13 Bs 

Tamus AEST black bryony, 963 

Tanacetum vulgare, tansy, 1545 

Tangential Arc, 684 

Tannie Acid, in hops, 804 

Tanning, birch bark for, 109 

Tansy, 1545, 1546 

Tare, hairy and slender. 1358: see also 
Vetch 

Tarn Hows, 720-21 

А Group, British representatives, 
577-79 

Berk home of the Lombardy poplar, 


Tawny Owl, 880, 889 

Taxus baccata, the yew, 1290 
Teal, 1073, 1074, 1076 
Teasel, 1546, 1517 


1152, 


1566 


Teasel—cont. 

—amall tortoiseshell butterfly on, 606 

Teeth, of deer, 77 

—of grey squirrel, 1106 

—of mole cricket, 580 

—of shark, 439. 

—of snail, 378, 379 

Tegenaria house-spider genus, 1004, 
05 


Teign, North, near source, 152 

Telegraph Bay, Alderney, 1323 

Telegraph Post, hay on, 1071 

Telephoridae, beetle family, 721 

Telson, cray s s swimming Sis 1142 

EEUU. of he к, 5 

Tench, 1241—49, 72 rontis., vol. 8 

Ten-spined Stickleback, 687, 689 

Tent, of caterpillars, 935, 936, 937 

—of false scorpion, 1099 

Tentacles, of cephalopods, 818, 819, 820. 

— of snail, 278 

Tenthredinidae, 
family, 1136 

Terebella, marine worm, 1535, 1636 

Termites, infusorian symbiont, 1486 

Tern, 515-17 

—common, Wy hes eggs, 166 

—little, eggs, 

—roseate, 867° 

Terrace, river formation, 152 

Territorial Habit, of robin, 1257 

Testacella, snail-slug, 508 

Testacellidae, slug class, 505 

Tetranychidae, spinning mites, 1423 

Tetrapodili, gall mites, 1423 

Tettigonia ^ verrucivora, 
grasshopper, 582 

Tettix, the grouse locust, 583 

Thalictrum, meadow rue genus, 1497 

Thallus, of mosses, 1411 

Thanet Beds, in London Basin, 1224 

Thatching, reeds for, 1515, 1518 

Thick-knee : see Stone Curlew 

Thick-lipped Grey Mullet, 1284 

Thin-lipped Grey Mullet, 1234 

Thistle, 778-82, 793 

—fritillaries on, 800 

—goldfinch on, 327 

—Nodding, downland flower, 374 

Thomisidae, crab-spider family, 1008 

Thomson, Sir John Arthur, 604 

Thorax, of insect, 24, 25 

Thoreau, Henry David, 760 

Thorn, of hawthorn, 230, 231 

Thorn Apple, 934 

Thornback Ray, 251, 2. 384 

Thorn Moth, purple, 

— —stick caterpillar, 555, 1385 

И Ројуроду : see Oak 

ern 

Three-fingered Saxifrage, 1405 

Three-Spined Stickleback, 687, 659 

Thresher, SAT shark, 439, 440 

Thrift, 635, 63 

та plant, ni 

Thrift Clearwing, 1499 

Thrum-eyed Flowers, 12 

Thrush, 58, 59 

—egg, frontis., vol. 1 

—nest robbed by jays, 709 

—nightingale a relative, 408 

—redstart a relative, 1387 

Thunder Bug, 892 

— —on dandelions, 608 

Thunderstorm, 907-10 

Thymallus vulgaris, the grayling, 1478 

Thyme, red broomrape on, 1280 

— па, 541 

— —bloody. -nosed beetle on, 720 

Thyme-leaved Speedwell, 1102 

Ticks, 1422-23 

Tides, in British Isles, 1466-68 

Tiercel, male peregrine, 982 

Tiger Beetle, 538, 529, 540, 1229 

Tiger Moth, 435. 491-03, 495 

— EXPEDIA 1386 

— —сіппађаг a relative, 676 

== —parasites of, 973 

Tilting, of rocks, 221 

Timarcha  tenebricosa, 
beetle, 720, 1929 

Timarcha violaceoniger, beetle, 721 

Timberman Beetle, 1229, 1231 

Tin, in Cornwall, 702 

Tinca vulgaris, the tench, 1249 

Tipulidae, daddy-long-legs family, 1473 

Tit, 118-22 

—autumn assembly, 1010, 1013 

—Bearded, 1336 

—Blue, description, 119, 120 

— —egg, frontis., vol. 1 

--Crested, 1171 

= —in pine woods, 242 

—egg, frontis., vol. 1 

—feeding in winter, 1260 

— (Great, 118, 119 

— —egg, frontis., vol. 1 

—Long-tailed, 119, 120 

in hawthorn, 231 

insectiv orous, 1260 


members of saw-fly 


long-horned 


bloody-nosed 


—nesting habits, 142, 143 
—prolifie bird, 167 


Titmice : see Tit 
Titterel, the whi 
То, idis imbrel, 1450 
—how to rear, 445 
Toadflax, 1097, 1092 
тоо; growth, 105 
mato, member Solanaceae, 79: 
Tompot Blenny, the пати пе $50, 


ины ; et Tit, Blue 
» of convolvulus hawk moth, 869 
—of orange-tip butte у 
Tongue Ferns, 877 E EAE 
e-gratting, 940 
Toothache, henba 
Tonthwori 181 ne for, 934 
ope, British shark, 438, 43: 
тоса ng, 940 ү H 
» of sugar-beet, 
Torgoch, the char, ПОИ 
Тушеч 1436 ^ 
edo Ray : see Electric Ва; 
Torridonian Rocks, i 
* mia LN in N.W. Highlands, 
ortoise Beetle, green shield beetle, 721 
Tortoiseshell Butter! 3 
Maa ss du 86, Mem 
— —small, 36, 606 
= EE 1885 
— —large, and elm tree, 146 
Tortula, moss genus, 1455 T 
Tortworth, Great Chestnut of, 716 
Touch-me-not, 1472 
Tow, flax fibre, 1040 
Town-hall Clock : see Moschatel 
Townshend, Viscount, introduced root 
crops, 66, 386. 
Toxotus. meridianus, 1999 
Trachinidae, weever fish family, 1344 
Track, of starfish, 204 
Tracking, in snow, 1278 
Tractor, for ploughing, 67 
Tragopogon; goat’s-beard a member, 


Transparent Burnet, 436 

Trailing Rose : see Field Rose 

Trailing St. John’s Wort, 1255, 1256 

Transportation, river’s work, 151 

Trap, basaltic rock, 1128 

Trap, for musk rats, 1346 

—spring, badger and, 104 

Trap-door Spider, 1002 

Traveller’s Joy, 965, 966 

Treble Bar Moth, 435 

Tree, fossil, 415, 416 

—fungi on, 1188-90 

—how to grow, 347, 568, 586 

—how to tell age, 54 

—how to tell height, 274 

—nests in holes, 672-75 

—rooks and, 13 

Tree Creeper, 673, 674 

— —оп oak, 82 

Tree Mallow, 1253 

Tree Pipit, description, 72 

— —egg, frontis., vol. 

— —feeding m: 14 

Tree Sparrow, 

Tree-top Photography, 1492 

Trefoil, 599, 600 

Trench Fever, carried by louse, 1493 

Trent, R., bore on, 922, 924 

‘Trepang, sea-cucumber, 1219 

Tresco, /248 

Triassic Rocks, in Devon, 700, 701 

Tribute Money, in fish's mouth, 911 

Trichiosoma tibialis, 1136 

Trichius fasciatus, bee beetle, 1229 

Trichodectes, louse genus, 1494 

Trichodes alvearius, hive beetle, 1229 

Trifolium, clover genus, 595, 637 

Trigla lucerna, yellow gurnard, 1161 

Triglidae, gurnard family, 1160 

Trilliaceae, herb Paris order, 1526 

Trilobites, modern forms of, 572 

House, tide level mark, Tower 

Pier, 1467, 1408 - 

Triphaena pronuba, large yellow under- 
wing, 1285 

Triton ; see Crested Newt 

Trochilium apiformis, hornet moth, 
1499 


here, sea mouse larva, 1068. 
ЖО кордаш globe-flower, 1307 
Trombiditormes, ticks, 1422 
Trool, Loch, 755 


Trout, 97-100 

D and, MIT 

ЕЗ Лу, 

de Salmon : see Salmon Trout 

True Service Tree, 1210, 1217 

Trumpet Snail, 930 

Tuber, of arum, 44, 45 

of lesser celandine, 162 

—of purple оге, 176 

f spotted огећіз, ы 

Tubes Pme nord 1101 
the yello' 5 

Peer under microscopes 654, 656 

Aipine Бахитаке, = 

T Duck, 1078, 1305, 1315 ES 

Tufted Hair Grasa je тоноо Tass 
corpion Grass, 

Tufted Берре, Common, 1442, 1443 


Tufted Vetch, 1355 
Tulip. Wild, 1526 
Tunbridge Wells, hop-fields near, 803 
innel, of mole, 550, 551 
[Ош 502-04 
„mackerel a relation, 631 
Tunny-fishing, expert work, 193 
Turbot, camouflage, 310 
Turkey Oak, 1332, 1333, 1385 
er Beetle, 1229 
Turnip, 386, 387, 388 
Taip all Beetle; 1568 
пе, from pinaster, 1022 
Turret Shells, 608, 699 ` 
ario NDS DNO ae dolphin, 


Turtle Dove, nA 
0, colt’s-foot, 1544 
Tussock Grass, 1159 
Tussock Moth, Pale, 874 
Tutsan, 1256 
Twayblade, 269, 270 
Twenty-plume Moth, 1288 
Twig, caterpillars that look like, 
556-5) 


56-58 
see ze 
wig Rush : see Prickly Rush 
Twist-tailed Skua: see Pomatorhine 
Skua 
Twite, 1172, 1173 
Two-coloured Grasshopper, 583 
Two-spot Lady-bird, 788 
Two-spotted Sucker, 1227 
Typhaceae, reed family, 1517 
Typha latifolia, the reed mace, 1442 
Typhoid, lobsters and, 738 
—from mussels, 790-91 
Typhus, carried by brown rat, 1155 
———louse, 1493 


U 


Ulva lactuca, green seaweed, 669, 670 
Umbel, of crab-apple, 998 
—inflorescence, 449 
Umbelliferae, marsh 
member, 734 
—on seashore, 633, 634 
—some examples, 449-52, 1199-1202 
ойны ыш Mottled, on birch tree, 


Umbrella, of jelly-fish, 525, 526 
Umbrella Pine : see Stone Pine 
Unconformity, in geology, 218, 219 
Underwing, Crimson, 435 
— park Crimson, caterpillar, 1385 
—Red, 485, 1286 
—Pink : see Cinnabar 
— Yellow, Broad-bordered, 435 
— —саїегрШаг, 1385 
Ungulata, mammal group, 6 
Unio margaritifer, pearl mussel, 845 
Unio tumidus, freshwater mussel, 845 
Uplands, Southern, of Scotland, 761, 
764, 765 
Upsala, International 
Committee at, 333 
Uriconian Rocks, 1396 
Urticaceae, hop a member, 804 
—ramie a member, 1040 
Usnea barbata, old man’s beard, 1485 
Utricle, type of seed, 1399 
y У 
Vacciniaceae, bilberry a member, 055 
Valentia Island, cliff formation, 1062 
— —halibut off, 309 . 
Valerian, great, wild, 553 
—small marsh, 553 
Valley, glaciation and, 279 
Vanessids, comma, painted lady and 
Camberwell beauty, 1548-50. 
—species, 232-36 
—white admiral and, 1066 
Vapourer Moth, 1439, 1440, 1441 
— —caterpillar, 1385 
Variegated Horse-tail, 1222 
Vatersay, 1293 
Veil-tail, Goldfish, 883 
Velvet, of stag’s horns, 75, 77 
Velvet Fiddler Crab, 1534 
— — —with eggs, 412 
Vendace, whitefish, frontis.. vol. 
Venom, of adder, mechanism, 31 
Ventilation, of hive, by bees, 1541 
Venus’s Comb, 1200 
Verdigris Agaric, poisonous 
298, 29 


Verjuice, from crab-apple, 999 

Veronica, speedwells members, 110! 

Vesey-Fitzgerald, Brian, 1412 

Vestlet Anemone, 289 

Vetches, 600-01, 1357-59, 1502 

Vicia, vetch genus, 1357 

Villarsia nymphaeoides, 
bean, 1464 

Vincent, James, and Montagu’s harrier, 

30 


13: 
Jet, 130-32 
ШҮ food-plant, 799, 800, 801 
Violet Ground Beetle. 540 
Viper : see Adder 


pennywort a 


Meteorological 


fungus, 


fringed buck- 


Viper's Bopp 913 

— —downland flower, 374 

Virgil, 1288 

Viviparidae, water snail family, 928 

Viviparous Blenny, 851 

Vixen, scream, 172 

V moth, caterpillars, 666 

Voe, Shetland inlet, 1204 

Volcanic Ash, in Lake District, 627, 
629, 630 

Volcanic Dust, und 

Vol с Rocks, 

— n Jersey, 1323 

North Ireland and Hebrides, 1124 

Volcanoes, British, 460-63 

Vole, 1413-14, 1428 

—Water : see Water Vole 

Volvox globator, 195, 196 

— —ипдег microscope, 74 

Vorticella, pond creature, 194, 195 


w 


Wading Birds, 807-11 
— —characteristics, 259 
— —egg characteristics, 166 
— —phalaropes, whimbrel, etc., 1449 
Wagtail, grey, description, 72 
—pied, egg, frontis., vol. 1 
— —nesting habits, 141 
— —spring migrant, 77, 72 
—yellow, description, 72 
Wainscot Moths, 7500 
Wales, geology, 825-29 
Walking Sticks, from blackthorn, 786 
—-—hazel wood, 1166 
— —ћоћу, 1262 
Wall, flowers that grow in, 1088-92 
Wall Barley, grass, 1383, 1384 
Wall Butterfly, 87, 1169, 1170 
Wall Cabbage : see Wall Rocket, 
Wallflower, green-veined white butter- 
fly on, 39 

—wild, 1090 
Wall Hawkweed, 1178 
Wall Lettuce, 1546 
Wall Lizard, non-indigenous, 996 
Wall Mustard : see Wall Rocket 
Wall Pellitory, 1090 
Wall Pennywort, 1088 
Wall Pepper : see Yellow Stonecrop 
Wall Rocket, 1097 
Wall Rue, a spleenwort fern, 695, 696 
Wall Speedwell, 1102 
Wally-wagtail : see Wagtail, Pied 
Walney ternery at, 516 
Walnut, 610-13 
Walton, Izaak, 100 
— —оп earp family, 1191 
— —on chub, 1192 
— —on minnow-tansy, 560 
— —on perch, 1007, 1008 
— —on pike, 354, 355 
— —on tench, 1242 
Wambrook, cider harvest at, 947 
Wandering Snail, 030 
War, among wood ants, 267 
Warble-fly, Ox, 1407 
Warbler, 453-56, 465 
—arrival, 72 
—Grasshopper, 1388 
—Reed, 364, 365, 372 
— —,Negg, frontis., vol. 1 
—three leaf, 208-11 
—Sedge, 13, 365, 366 
—Willow: see Willow Warbler 
—Wood : see Wood Warbler 
Warren, of rabbits, 348, 349 

0 


ler microscope, 831 
reland, 1059 


Warren, cliffs 0 
Wart Disease, ite of, 1318 
——of potato 1244 


Warted Agaric, poisonous fungus, 206 

Warty Cap, edible fungus, 298, 206 

Warty Newt : see Crested Newt 

Wash, The, geology, 1448 

Wasp, caterpillar foe, 39 

—queen, face under microscope, 351 

—solitary, 1084-87 

—wonderful works, 24-27 

Wasp Beetle, 1230 

Wasteland, flowers of the, 1898-1402, 
1544-47 

Wastwater, screes at, 88 

Water, for birds, 1260 

—of pond, under microscope, 569-72 

Water Bat : see Daubenton's Bat 

Water Bedstraw, 1042 

Water Beetles, 1206, 1348-49 

— — Great, 1229 

Water Birds, 538-43 

— —nesting habits, 142 

Water Boatman, 1205-06 

Water Cress, 1268 

— —ав crop, 1501 

Water Crow : see Dipper 

Water-divining, hazel twig for, 1166, 
1167 


Water Dropwort, characteristics, 452 
Water Elder : see Guelder Rose 
Water Ermine Moth, 404 

Water Figwort, 1471, 1472 

Water Flea, under microscope, 571 
Water Gnat, 1349 

Water-hen : see Moorhen 


1567 


Water Lilies, 7267, 1268, 1271 

— Fringed : see Fringed Buckbean 

Water Meadows, flowers of, 253-60 

Water Milfoil, 1465 

Water Mint, 541 

Water Ouzel : see Dipper 

1402 

„ Greater, 

-— — ‚ 1269 

Water Plants, 1266-70 

Waterproofing, birch bark for, 109 

Water Ragwort, 679, 650 

Water Rail, 838, 842-43 

Water Rat : see Water Vole 

Water Scorpion, 1349 

Water Shrew, 895, 806 

Water Snail, 928-30 

Water Soldier, 1464 

Water Speedwell, 1103 

Water Spider, 417-20 

Water-spout, 1071 

Water Starwort, 1465 

Water-supply, of London, 1228 

Water Thyme, 1037 

Water Violet, 7462, 1468 

Water Vole, 158, 1413 

Water Weeds, 1035-37 

Watts, Dr. W. W., on erosion of British 
coasts, 1097 

Waveney, R., and Broads, 664 

Waxwing, 1140 

Wayfaring Tree, 017-18 

Weald 573-76 

Wealden Beds, in Isle of Wight, 

Weasel, 7, 489-90, 497 

—badger connexion, 104 

Weasel-snout : see Cow-wheat 

Weather, forecasting the, 177-78. 

—and hay, 518 

—rooks and, 13 

Weathering, and scenery, 86-90 

Web, of lackey moth, 935, 936 

—of spider, 57, 179-82 

Weeping Willow, 225, 537 

Weever, lesser and greater, 1344 

Weevil, birch leaf-roller, 110 

—figwort, 1195, 1196 

—on oak tree, 666, 667 

Weissia cirrhata, cushion moss, 1454 

Wellington College, Wellingtonia 
avenue at, 1371 

Wellingtonia, 1370, 1371-72 

Welsh Clearwing, 1499 

Welsh Marches, 1394-97 

Welsh Polypody, 969 

Welsh Poppy, 1309, 1310 

Welted Thistle, 781 

Wenlock Edge, geology of, 1397 

Wentle-trap, shell, 699 

Weston, Sir Richard, and clover as 
crop, 637 

Weymouth Pine, 1480, /481 

— —cone, 1121 

Whale, 1182-84 

—distinction from shark, 438 

—herring compared with, 723 

Whalebone Whales, 1433-84 

Wheat, distinction from barley, 66 

—growth of a grain, 137-39 

— Hessian fly and, 1363 

Wheatear, 70, 71 

Wheat Rust, barberry and, 1308 

— —n mould, 1312, 7313 

Wheeler, W. Morton, 1444 

Whelk, edible shellfish, 794, 702 

— Dog, 698, 699. 

—freshwater, 929 

Whernside, millstone, grits, 1186 

Whimbrel, 1/50 

Whin : see Gorse 

Whinberry : see Bilberry 

Whinchat, egg, frontis., vol. 1 

migrant, 71, 72 

Whinsill, the Great, 462, 1183, 1184 

Whipcrop : see Wayfaring Tree 

Whip-gralting : see Tongue Grafting 

Whipsnade, deer at, 77 

Whirligig Beetle, 1 

Whiskered Bat, 

Whistler, gold 

White, Gilbert, ; 

— on the honey buzzard, 084 

White Admiral, 36, 1057, 1065, 1060 

— —larva on honeysuckle, 963 

Whitebait, development, 722 

White-beaked Dolphin, 1514 

Whitebeam, 1215-16 

—on Box Hill, 1080 

White Bream : see Silver Bream 

White Bryony, 964 

White Butterfly, 36, : 

— — Large, 86, 37, 37-4 

Apanteles glomeratus and, #72 

— — —caterpillar, 1385 

mall, 87, 42 

White Campion, 390 

White Dutch Clover, as crop, 637 

White Ermine Moth, 494 

Whitefish, 1477-78 

White Horehourg, 1470 

White Letter Hairstreak, 37, 1110 

White Mould, 1312 

White Poplar, 342, 343, 346, 347 


1268 


1822 


523 


), 52: 


үе duck, 1316 


5-19 


2 


White-sided кош. 1514 

Whitethroat, and birch tree, 110 

—egg, frontis., vol. 1 

ш and lesser, 455, 456 

White Water Lily, 1268 

White Whale: see Beluga 

White Willow, 534, 535, 536 

Whiting, 954, 955 

Whiting Pout : see Bib 

Whitstable, oyster beds, 920, 921 

оону Swan, wild type, 513 

Whorled Water Milfoil, 1465 

Whortleberry : see Bilberry 

—Red; see Cowberry 

Wick, coast erosion at, 1097 

Wicken Fen, edge cutting on, 064 

Widgeon, 1073, 7075, 1076, 1077 

Wight, Isle ot, 1321-22, 1324 

— — —infra-red photo, 7321 

— — —migrant birds on, 69 

———and tides, 1467 

Wild Birds’ Protection Act (1904), and 
tree traps, 1105 

Wild Cat, 1264-65 

Wild Duck, 13, 1078, 1073, 1075, 1076 

— —оп ice, 1276 

— —nest in black poplar, 693 

Wild Flowers, identification, 12 

—оп bomb sites, 793 

Wild Lettuce, 793 

Wild Madder, 1041 

Wild Oat Grass, 976, 1383 

Williamson, Henry, 1476 

Willow, 534-37 

—galls on, 1363 

—how to grow, 586 

—leaf-cutter bees, and, 821, 822 

—Dwarf silky, 123 

Willow-fly, 1417 

Willow Herb, 793, 1144-46 

Willow Palm : see Sallow 

Willow Tit, and marsh tit, 119 

Willow Warbler, 208-09, 210 

— gand birch tree, 110 

Willow-Wren : see Willow Warbler 

Жш КЫ the common sandpiper, 


ee Hall, elm avenue at, 145 
Winchelsea, coastal changes at, 531 
Wind, and its measurement, 1069-72 
—and British climate, 47 

—and rock formation, 90 
Windermere, 630 

Window Frost, patterns, 1307, 1302 
Windflower : see Anemone, Wood 
Windhover, the kestrel, 731 
Windmills, on the Broads, 662 
Wine, from birch sap, 198 

—from elder berries, 958 

—from quince, 568 


Wine—cont. 

—yeast for, 1313 

Wing-map, of Tipulidae, 1473 
Wings, slotted, of buzzard, 983 

—of wood ants, 265 

Winkle, edible shellfish, 791-92 
—shells, 699 

Winnats Pass, weathered rocks in, 89 
Winter, 1274-78 

—feeding birds in, 1260 
—insect-collecting in, 1494 

Winter Aconite, 1308 

Winter Cress : see Rocket, Yellow 
VAL mountain varieties, 622, 


62 

Winter Moth, 1441 

Wireworm, 1474, 1475, 1476 

Wishing Chair, Giant’s Causeway, 1128 

Witch Hazel : see Wych Elm 

Witch’s Broom, 1360, 1362, 1363 

— —on birch tree, 110 

Witch Sole, plaice relation, 309 

Withy : see Crack Willow 

Wolffia arrhiza, water weed, 1036 

Wolf-fish : see Cat-fish 

Wolf Spider, 862 863 

— —courtship, 306-07 

— —maternal саге, 56 

Wood, Rev. J. G., 480 

Wood Argus : see Speckled Wood 

Wood Avens: see Avens, Common 

Wood Betony, 1470 

Woodbine : see Honeysuckle 

Wood-boring Beetles, 1229-32 

— — —on apple tree, 1001 

Woodcock, 1012, 1013 

Woodcraft, hints on, 224 

Wood Crane’s-bill, 1016 

Wood Cricket, 582 

Wood-engraving, box-wood and, 1081 

Wood Garlic : see Garlic. Wild 

Wood Hawkweed, 1178 

Wood Horse-tail, 1220 

Wood Lavatera, 125: 

Wood Leopard Moth, 485, 1498, 1499 

— — —larva on poplar, 347 

— — —on wild pear, 1001 

Wood Loosestrife, the yellow pim- 
pernel, 1437 . 

Wood-louse, 1250-51 

Wood Mouse : sce Field Mouse, Long- 
tailed 

Wood Owl : see Tawny Owl 

Woodpecker, 73, 771,-75 

--оп cluster pine, 1022 

—egg, frontis., vol. 1 

—on larches, 2: 

nesting habits, 141 

Wood Pigeon, 15, 925, 924 

— —builds in larch. 23 


Wood Poa, grass, 1157 
Woodruff, Sweet, 1044 

Wood Sage, 543 

Wood Sedge, 1443 

Wood Small Reed, grass, 1157 
Wood Sorrel, 201, 202 

Wood Tiger Beetle, 539, 540 
Wood Tiger Moth, 493 

Wood Vetch, 1358 

Wood Violet, 132 

Wood Warbler, 209, 210 

— —in beech wood, 54 

Wood Wasp, 1133-36 

— attacks larch, 23 

— —in pine woods, 242 
Wood White Butterfi: 
Woodwork, wasp wo 
Woody Nightshade, 9 
Wookey Hole, 903 
Woolly Bears, tiger moth larvae, 491, 


492, 49 
Woolly-headed Thistle, 787 
Woolwich Beds, in London Basin, 1224 
Wordsworth, William, 696 
Worker, honey-bee, 1542 
—humble-bee, 156 
—wasp, 27 
—wood ant, 265 
Worm: see Earthworm 
Worm, Marine, 1535-36 
Worm Pipe-fish, 1228 
Worm's Head, limestone landscape, 828 
Wormwood, wasteland flower, 1309 
Wound Parasites, fungi, 1188 
Woundwort, /469 
Wrasse, 1404 
Wren, 1259-60, 1272 
—egg, frontis., vol. 1 
—goldcrest resemblance, 1391 
—in yew tree, 1291 
Wroxham Broad, 662, 663 
Wryneck, a woodpecker, 771, 773, 774 
Wych Elm, 474-76 
= и with common elm, 144, 

5 


— —deviation, 1395 
——undergronnd course, 903 
— —valley, 1395 


x 


Xenoliths, in Jersey, 1323 

Xenopsylla cheopis, rat flea, 1493 

Xestobium tesselatum, death-watch 
beetle, 1230 


ERRATA 


Page 6, caption to illus, p. 7—for grass snake read smooth 


snake. 


Page 993. top illus. is of sparrow-hawk, not peregrine, 


Page 1097, caption to bottom illus.— The ruins of Dunwich 
church were not swept away by the sea, but were 
removed to the churchyard. 


б 


— 


4 Dept. of Extension 


SERVICE, 


Page 1219, caption to illus. 
read sea squirts. 


Xiphias gladius, sword-fish, 1283 
Xyleborus dispar, bark beetle, 1232 


Y: 


Yaffle, the green woodpecker, 772 

Yarmouth Sole, not true sole, 308 

Yarrell’s Blenny, 851 

Yarrow, 1176 

Yeast, a mould, 1312, 1313 

Yellow Ant, 1532 

Yellow Bartsia, 1281 

Yellow Bedstraw : see Lady’s Bedstraw 

Yellow Bunting : вее Yellow-hammer 

Yellow Fever, mycetophilidae and, 1034 

Yellow Figwort, 1472 

Yellow Fleabane, 681 

Yellow Gagea : see Gagea 

Yellow-hammer, 481, 482, 496 

— —egg, ‘frontis., vol. 1 

Yellow Horned Poppy, 633 

Yellow Iris, 1306 

Yellow-legged Clearwing, 1499 

Yellow Marsh Saxifrage, 624 

Yellow Mountain Saxifrage, 624 

Yellow-necked Wood Mouse, 748 

pane Rattle, parasitic plant, 
282 

Yellow Sedge, 1443 

Yellow-staining Mushroom, poisonous, 
293. 296 

Yellow Stonecrop, 1088 

Yellow-tail Moth : see Gold-tail 

Yellow Toadflax, 1091, 1092 

Yellow Trefoil, Lesser, 599 

Yellow Vetch, 1358 

Yellow Water Lily, 1267 

Yellow-wort, downland flower, 375, 376 

Yes Tor, North Teign at, 152 

Yew, 1289-91, 1304 

—berries, 981 

Ү Lliwedd, rocks at, 827 

Yorkshire, coast, erosion in, 1096 


1281, 


| —flax in, 1038 


** Yorkshire Fog," grass, 1159 
Young, Arthur, 976 
Youth Movement, 5 


7 


Zebra Mussel, 845 
Zebra Spider : see Jumping Spider 
Zeus faber, the John Dory, 912 
Zeuzera pyrina, leopard moth, 1498 
Zigzag Clover, 599 

Zodiacal Light, 6 
Zoeae, of crab, 
Zoophytes, 1374-75 


686 
112 


~ 


‚ line r—for sea cucumbers 


Page 1282, heading to caption top right-hand illus.— 
for parasite read saprophyte. 


Page 1542, caption to bottom illus., line 2—for left read 


right ; 


1568 


line 3, for right read left. 
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